








What does it stand for 
in the Metal Industry ? 


P stands for PERLITON, Houghton’s liquid carburizer 
that is in production in leading automotive plants. 
Lower in cost, more uniform and rapid! 


Dis for DRAW TEMP (Houghton’s No. 275) used for 
annealing, tempering and drawing. Low melting 
point, uniform, economical! 


Q stands for QUENCHING with the world's standard 
No. 2 SOLUBLE QUENCHING OIL. Quenches faster 


the same in composition and results after many 
years of service! 





When you want results, the answer is 
PDQ if you contact E.F. HOUGHTON & 
CO., Philadelphia, Chicago, Detroit. 











THE HOUCHTON LINE 
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Experience on one 
Lubrication Problem 
Solves Three 
A large automobile manufacturer 
was having considerable difficulty 
with an upsetting operation on 
aluminum parts. Dies were stick- 
ing and required frequent clean- 
ing. A Standard Lubrication Engi- 
neer carefully analyzed the condi- 
tions, recommended a readilv avail- 
able Standard Oil product, and 

corrected the trouble. 

A short time later an automobile 
parts manufacturer frantically 
called a Standard Lubrication En- 
gineer. A new operation in their 
plant was giving trouble. The En- 
gineer investigated, onlv to find a 


similar type of operation and a 
similar set of conditions repeated 
here. His recommendation stopped 
the trouble. 

And still a third time, just re- 
cently, another manufacturer of 
parts installed a new upsetting 
machine. The lubricant recom- 
mended by the erector was not 
satisfactory. Under high operating 
temperatures (2200 degrees F.) 
the oil flashed, dies were sticking 
and the finished parts were rough. 
Again, the Standard Lubrication 
Engineer had a ready answer, and 
solved the problem. 

That is a typical example of the 
services offered by Standard Lubri- 
cation Engineers. Through their 
broad experience in the field 
many of vour lubrication problems 
have already been solved. Their 
services—and experience—are 
yours for the asking. Call your local 
Standard Oil Office. 

Standard lubricants for metal 
working include: 

ACME CUTTING OIL 
PREMIER CUTTING OIL 
SUPERLA SOLUBLE OIL 


STANOSTAMP 
mu ie 
\ 


For Your 


\ 4 Information 
—— , i On 


“LUBRICATION IN HONING 
AND LAPPING” 
The above booklet discusses the ine 
creased importance of honing and 
lapping in present day metal] working 
operations, outlining briefiv the mod- 
ern equipment, abrasives and lubri- 
cants used. A well illustrated, prac- 
tical manual! of definite interest to 
those charged with reducing oper- 
ating costs. This and other booklets 
listed below are waiting for vou. 
Write Standard Oil Company (Ind.), 
910 S. Michigan Ave., Chicago. Il. 
“Lubrication in Grinding” 
“Lubrication in Gear Cutting” 
“The Lubrication Engineer—His 
Value to You” 














“Isn't this a slow way 
to save money, Dad?” 


“No, Son... big industrial plants save 
in just such small ways. 


NOW.. 


them! 






ante wasn't to be criticized ... a 
penny or two a day did seem like a woe- 
fully small amount . . . particularly when 


















dad talked of dollars, even hundreds of dol- 
lars, that he had helped other people save. 

But dad was a Lubrication Engineer. 
The lesson he tried to impress on Sonny 
was not far removed from the one he 
preached and practiced every day. It was 


his job to make savings—not in pennies 





but in lubricants—and he had _ proved 
the effectiveness of multiplied small sav- 
ings, in the hundreds of plants he served. 
He had found that no 
item of lubrication was 
too small to be checked. 
hs 
He knew that by making q : 
seemingly insignificant 
corrections—reducing an vil teed 
here—using a more effective type of 
grease there—being continually watchful 
for mechanical wear that stealthily took an 
increasing share of lubricant—he could and 
did help many department and plant 


execulives ake antial re ti j . ‘ 
xeculiy make substantial reductions in one or more right in your local Standard 


Oil Office. Why not take advantage of this 
valuable help and advice today? There is 
. ‘no obligation. Ask any Standard Oil repre- 

sentative or call your local Standard Oil 


(Indiana) Office. 


their lubricating costs. When these indi- 


vidual economies were added _ together 


they bulked large in yearly totals. 


Here is an engineer trained in the job oi 
finding leaks in lubrication costs. There’s 


Copr. 1937, Standard Oil Co. 
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MATERIAL HANDLING 


Cc oe 
witht Gu rtis 


HYDRAULIC CYLINDERS 





Wherever materials have to be raised 
or lowered, as in processing, the job 
can usually be done more quickly, ac- 
curately and economically with a Curtis 


Air-Power Hydraulic Cylinder. 


First cost is low 

Instant accurate control 
Inexpensive to operate 
Maintenance is negligible 
Installation is simple 
Regular shop air lines used 
Anyone can operate 


Safely oil-locked at any height 


Capacities up to 10 tons 


Examine your plant to see where Curtis 
Hydraulic Cylinders can be applied to speed 
your production and save handling costs. 
Write for detailed bulletin and prices. 


CURTIS PNEUMATIC MACHINERY CO. 


Est. 1854 — 83rd Year 
1917 Kienlen Avenue, St. Louis, Mo. 


NEW YORK « CHICAGO « 


CURTIS 


SAN FRANCISCO 


compressors « air hoists 
I-beam cranes and trolleys 
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Are your Electrical Circuits 














Two important books which you should have 


One is our ‘Industrial Wiring Survey”. new, it is the only thing of its kind in 


This volume tells you how to initiate a _ the electrical industry. Scores of situations 
scientific check-up of electrical circuits. 





are described and an engineering recom- 
It simplifies the problem surprisingly. mendation is given for the correct wiring 

The other is our “Industrial Guide for solution of each. Write for your copies 
the Selection of Wire and Cable’. Brand __ of these books today. 


Anaconda Wine & Cable 


General Offices: 25 Broadway, New York + Chicago Office: 20 North Wacker Drive 
July 3, 1937 
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Founded 1895 


As It Looks Now... 


A number of 1938 models will have entirely 
new bodies, this especia'ly true of certain 
higher priced makes, the less expensive 
series of which were restyled for 1937... 
Visibility will be greatly improved through 
the use of narrower pillars and better front 
seat placement, . Trim and concealed 
construction items will be better... 

Important changes will be seen in trans- 
missions, Oldsmobile having givenea tip with 
its recent announcement of optional auto- 
matic equipment on the 1937 eight... Hy- 
poids and two-speed rear axles will be more 
common... 

At least two manufacturers will change 
rear springing quite radically, but neither 
will go to independent suspension all around 

. One will have coil springs at each corner 

. The other wil! use special leaf springs. 

Detail improvements in engines will be 
made to raise performance and economy) 
standards ... More aluminum pistons and 
more tin plating will be seen... 

Steering will be further improved to elim- 
inate wander at high speeds... 

More batteries will be relocated under the 
hoods with at least one change in shape to 
a long and thin package... 
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1938 Car Design Trend Emerges 


Major Mechanical Changes Comparatively Few But Bodies 
and Running Gear Will Be Widely Improved 


Survey of 1938 automobile design in 
Detroit indicates that comparatively 
few major engineering developments 
will mark the change from 1937 to 1938 
models, but that considerable alteration 
in bodies will be seen from the point of 
view of appearance and structural de- 
tails. There will be new transmissions 
and new springing in several cars. 
There will not, so far as can be re- 
ported now, be a _ volume-production 
car with independent springing all 
around. 

Safety and comfort will be body fea- 
tures. Safety will be achieved to an 
even greater degree than at present by 
improving visibility. Wider windshield 
openings, narrower pillars and better 


Industry Ahead of 1937 Schedule 


Produces 58 P. C. of Projected 5,000,000 Units in Six Months; 


July Output to be Large: 


With a total of more than 2,900,000 
cars and trucks built in the first six 
months of 1937, the automobile indus- 
try has come 58 per cent of the way 
toward its goal of 5,000,000 units which 
is the commonly accepted projection 
for 1937. This may be considered 
slightly in excess of its quota for the 
first six months, since in the corre- 
sponding periods of 1935 and 1936, the 
two other years with new model intro- 
ductions in the fall, the half year ac- 
counted for 56.5 per cent and 56.2 per 
cent, respectively, of the full year’s 
output. If the same ratio holds for the 
current year, 1937 production will be 
about 5,150,000 vehicles. 

The industry goes into July with 
schedules that indicate fully as big an 
output as in July last year when 451,- 
474 units were built, and it is not un- 
likely that the current month may run 
slightly higher. 

Labor troubles have subsided 
siderably in the last two weeks. The 
approaching summer shut-downs as 
well as a stricter attitude toward dis- 
cipline on the part of union leaders 
are making stoppages of work less 
popular. Some of the leading producers 


con- 
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Sales Begin Summer Dip 


are holding to their June schedules 
this month and others who missed their 
marks last month are planning to run 
heavier than in June. There are, of 
course, some who are easing off. 

The biggest loss to July output will 
come from the Ford closing on the 16th. 
This is the usual summer shut-down 
for inventory and vacations. It will 
give Ford only nine working days this 

(Turn to page 31, please) 


front seat location will make their ap- 
pearance. 

The first announcement of the 1938 
season will perhaps be the Hupmobile 
line of sixes and eights. These cars are 
in the modern style and feature new 
bodies made from new tools. The bodies 
are wider, longer, and roomier than 
anything attempted before in the Hupp 
organization. 

A number of important makes will 
have entirely new bodies. 

One of the large production organiza- 
tions says that more and more intensive 
research is going into the mechanical 
elements of the body, making this activ- 
ity a field quite apart from pure styling. 
This program takes all the guess work 
cut of parts such as hinges, locks, dove- 
tail window regulators, seat springs, etc. 
More die-cast grilles will be seen. 

Plastics are really coming into their 
own this season. Instrument boards 
will be larger and instruments closer 
grouped, in general, to provide better 
visibility. Hupmobile has three plastic 
sections which practically cover the en- 
tire instrument board. Plastics also 
will be found on some ornaments in com- 
bination with zine die castings. 

Edge-lighted instruments have proved 
so popular and so effective that their 
use will be extended rather widely. 

The Oldsmobile automatic safety 
transmission is the forerunner of many 
new things that are telieved to be on 

(Turn to page 29, please) 





£38 automobiles ... 


way.. 
sit down strikes. 
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facture is the by-word. . 
Cummins Diesel engine plant. . 
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NEWS includes an advance report from Detroit on what will be new 
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A descript’on of the latest 

. Production situation and outlook . . 
Story on the record-breaking speeds achieved in time trials at Roosevelt Race- 
. Authentic report on what happened to automotive pla 
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NEWS OF THE INDUSTRY 


Decentralization Hits Akron 


Removal of Many Tire Operations to Other Cities Leaves 
Erstwhile Sit-Down Strikers Much Perturbed 


The spectre of decentralization was 
at last caught up with the tire indus- 
try and 40,000 tire builders in the Akron 
area who set the sit-down strike vogue 
are wondering what to do about it. 
With thousands facing layoffs as the in- 
dustry begins to reduce its Akron pro- 
duction schedules, these tire builders are 
starting to take votes in the hopes that 
they can persuade manufacturers to 
adopt “share the work” programs in- 
stead of layoffs or furloughs. Akron 
area output will probably fall 20 per 
cent in July from June, and more in 
August. 

At Goodyear where layoffs of more 
than 2500 men impends between now 
and Fall, members of the United Rub- 
ber Workers of America, CIO affiliate, 
have voted overwhelmingly in favor of 
a “share the work” program which will 
be submitted to the company. Good- 
year’s new plant in Jackson, Mich., 
soon will be making 6000 tires a day. 
Production facilities have also been in- 
creased at Gadsden, Ala.; Cumberland, 
Md., and Los Angeles, which means 
that if the 2500 or more should be laid 
off in Akron, the layoffs would be 
permanent. 

Employees of other Akron companies 
face similar problems. Goodrich, it is 
reported, faces the necessity of laying 
off of at least 2000 employees in the 
next six months. Goodrich is now mak- 
ing 5000 original equipment tires a day 
at Oaks, Pa., which used to be a re- 
claiming plant and is getting another 
plant into operation at Cadillac, Mich. 

It is understood that fully 1000 of 
the 10,000 Firestone workers thrown out 
of work for eight weeks by the recent 
CIO strike, have never been taken back 
and probably never will be. Firestone 
is increasing production rapidly in its 
new plant in Memphis, Tenn., and faces 
the necessity for further Akron lay- 
offs as soon as its new rim plant is in 


operation at Riverview, Mich. 

On top of all this, the minute the 
new Ford tire plant at Dearborn, Mich., 
gets into operation, with a_ potential 
capacity of from 18,000 tires a day, 
schedules of Akron manufacturers who 
have been supplying Ford will be 
further cut since they will lose at least 
part of their shares of the Ford original 
equipment business. This will effect 
Goodyear and Goodrich far nore than 
Firestone. 

General Tire & Rubber Co. is operat- 
ing its new branch plant at Wabash, 
Ind., and, dependent upon the labor 
Situation, may or may not build a 
branch tire factory in Virginia. 

Replacement sales, which were ex- 
tremely low in April and May, have 
shown some recovery so far in June 
but the industry as a whole is still 
heavily overstocked and current heavy 





European 


PASSING SIGNAL 


designed to eliminate danger when 
overtaking vision-blocking trucks. 
It was developed in Germany. Note 
emitted by air pressure is inaudible 
to the human ear but is received 
by equipment on the truck. 





inventories must be liquidated down to 
a better balance before production can 
go ahead on any progressive scale. 





Raceway Time Trial Speeds Soar 


Remodeled Long Island Track Permits Fast Stretch Runs; 
Foreign Car Tops 85 M.P.H. on Twisting Circuit 


New speed records for the revamped 
Roosevelt Raceway, Westbury, Long 
Island, N. Y., were set in the qualify- 
ing trials for the 300-mile Vanderbilt 
Cup Race scheduled for July 3. For- 
eign drivers testing their road-racing 
cars not only flashed through the long 
straightaway in front of the stands at 
speeds ranging from 135 to over 158 
m.p.h., but also set up new lap records 
over 85 m.p.h. In the first race on the 
track last fall, before nine of its orig- 
inal 16 curves were eliminated, the 
average speed was 65.996 m.p.h. Some 
of the American cars entered were 
nearly as fast for full laps but could 
not match the best stretch speeds. 

Fastest time up to Thursday evening 
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SHARP CURVES fo ;e° 

the fea- 
ture of Roosevelt Raceway, Westbury, 
Long Island, N. Y., as this map of the 
rearranged track shows. Nine of its 
original 16 curves have been taken out 
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since the first race over the track last 
Fall. The curve into the main 
straightaway in front of the grand- 
stands has been banked and has 
already permitted record speeds in 
time trials. 


was made by Bernd Rosemeyer, Ger- 
many, in an Auto Union rear-engined 
16 cylinder car. He covered a 10-mile 
qualifying run at 85.235 m.p.h. with 
one lap of the 31/3-mile track turned 
at 85.886 m.p.h. Rosemeyer, testing 
earlier in the week, ran through the 
straightaway at 158.3 m.p.h. Banking 
of the final curve into the stretch has 
lifted speeds decidedly. 

Rosemeyer’s times were closely ap- 
proximated by Rex Mays, Los Angeles, 
who set a lap mark of 84.698 m.p.h. His 
final ten miles was done at 81.346 m.p.h. 
Stretch speed was 141.3 m.p.h. He 
drove an Alfa Romeo. Tazio Nuvolari, 
winner of the first race at the track 
last fall, drove his 12 cylinder Alfa 
Romeo in a qualifying trial at 83.047 
m.p.h. with a best lap of 83.560 m.p.h. 
His car appeared easier to handle on 
the turns enabling him to pick up speed 
on Rosemeyer. Nuvolari reached 138.5 
m.p.h. on the straightaway. 

Bill Cummings, driving a Burd Pis- 
ton Ring Special, averaged 177.470 
m.p.h. for 30 miles of qualifying runs. 





Agree on “Ad” Changes 

The Federal Trade Commission an- 
nounced that it has secured stipulations 
from seven automobile companies that 
they will cease using certain advertising 
representations in connection with the 
sale of passenger cars which may mis- 
lead the purchasing public. The com- 
panies said in the stipulations that they 
have already discontinued the use of 
the advertising in question. 

The representations to which the 
commission objected were those in 
which cars were pictured equipped with 
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accessories, and in which the large-type 
selling price actually was less than the 
price of the car complete as shown. 
Elsewhere in the advertisment in 
smaller type were such statements as 
“f.o.b. Detroit” and “equipment extra.” 

Companies signing the stipulations 
were Hudson Motor Car Co., Graham- 
Paige Motors Corp., Studebaker Corp. 
and Studebaker Sales Corp. of America, 
Chrysler Corp., Nash-Kelvinator Corp., 
Packard Motor Car Co. and Auburn 
Automobile Co. The Chrysler stipula- 
tion was also signed by its subsidiaries, 
the Chrysler Sales Corp. and DeSoto, 
Dodge Bros. and Plymouth corpora- 
tions. 


NEWS OF THE INDUSTRY 


See Higher Tool Prices 


Machine tool prices are bound to 
keep advancing during the near future 
according to a survey in Cleveland. 

The National Machine Tool Associa- 
tion claims no knowledge of any 
rumored general sharp increase. 

Manufacturers, however, point to in- 
creased material and labor costs and 
conclude that the only way these can 
be met is by price increases. Deliveries 
are down at the present time. 

Several of the larger makers look 
for a general price increase in the near 
future similar to the wave that swept 
up prices last fall and again in April. 





(CM Insists on Wildcat Strike Ban 


Prefaces UAW Contract Talks With Demand; Ford Almanac 
Hits Labor Agreements; To Answer NLRB July 6 


General Motors Corp. informed the 
United Automobile Workers on June 
29 that it would go no further on 
negotiations for a new contract until 
the union agreed upon specific punish- 
ment for members who instigate “wild- 
cat” or unauthorized strikes. Homer 
Martin, UAW president, took the posi- 
tion that this demand on the part of 
the automobile company should be ne- 
gotiated as any other change in the 
terms of the contract and said the 
union would not make any such promise 
prior to the opening of the joint con- 
ferences. Mr. Martin added, however, 
that the union is determined to prevent 
unauthorized stoppages of work. He 
said the joint conferences are now ex- 
pected to begin early in the week be- 
ginning July 5. Any contract amend- 
ments are to become effective Aug. 11. 

The executive committee of the UAW 
has been holding secret sessions in 
Detroit this week, studying reports on 
outlaw strikes in General Motors 
plants and factional disputes in the 
Briggs local. 

The July issue of the Ford Almanac 
said, this week, “The next step in the 
game of the financiers will be wage 
standardization. 

“All plants of the same kind will 
pay the same wages. 

“The skilled worker will have lost 
the benefit of his skill—because he will 
have no market where he can sell it 
for a price higher than that named by 
the wage dictator.” 

Hearing on the complaint against 
the Ford Motor Co. by the National 
Labor Relations Board charging un- 
fair labor practices in violation of the 
Wagner Act is scheduled for July 6 
in the Federal Building, Detroit. 

The complaint, issued June 26, covers 
nine pages and was based on charges 
made by the UAW following the forc- 
ible ejection of UAW organizers from 
Ford property May 26 when they at- 
tempted to distribute union literature. 

A general denial of the charges was 
made by Louis J. Colombo, attorney 
for the company. He is preparing a 
formal answer to the complaint. 
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The UAW has petitioned Gov. Frank 
Murphy for state police protection on 
July 7 when a second attempt will be 
made to distribute union literature at 
the Rouge plant gates. The distribu- 
tion will be confined to a Ford edition 
of the union’s publication, the United 
Automobile Worker. 


Tire Prices Are Raised 
Original Equipment Up 10 
to 15 P.C. on July 1 


Original equipment tire prices to 
automobile manufacturers were in- 
creased between 10 and 15 per cent 
on July 1 by the four major tire com- 
panies supplying this primary market 
—Goodyear, Goodrich, Firestone and 
United States Rubber. Original equip- 
ment prices were last increased on 
Jan. 1 by about 5 per cent. A year 
ago prices were advanced about 5 per 
cent. There was no increase to car 
manufacturers on primary equipment 
when retail prices were advanced 6 per 
cent in January and also 6 per cent in 
March. The price increase will not be 
uniform, it was understood. 





United States Rubber furnishes the 
bulk of General Motors tires, Good- 
year furnishes all of Chrysler and Hud- 
son requirements. Goodrich has the 
largest share of General Motors’ busi- 
ness outside of U. S. Rubber. Fire- 
stone has been furnishing more than 
half of all Ford tires. 

Crude rubber prices have settled at a 
level of about 19c. and the industry 
does not expect any higher prices for 
the balance of the year. The retail 
price increase of January and March 
were predicated upon rising crude rub- 
ber costs. But in view of the fact that 
crude rubber now is back almost at the 
level of last October, crude rubber costs 
cannot be considered as figuring con- 
spicuously in the advance in original 
equipment prices. The major factor 
governing the prices to car manu- 
facturers now is higher labor costs. 


$501 to $750 Cars Gain 


Sales in That Class Higher: 
34 Ton Trucks Move 


A further sharp increase in May 
United States and Canada factory sales 
of passenger cars in the price range 
$501 to $750, over both April, 1937, and 
May of last year is reported by the 
Automobile Manufacturers Association. 

For the first five months of the year 
sales in the $501 to $750 class were 
901,349 units against 704,297 units for 
the 1936 period. Sales in the $751 to 
$1,000 class were 63,841 units against 
64,769. Sales in the $401 to $500 range 
were 353,933 against 434,720 last year. 

A heavy gain in factory sales by 
United States and Canadian factories 
of *%4 ton trucks was reported. For five 
months, the sales in this class were 
7920 units against 2822 last year. 
Sales of 1% ton trucks, largest single 
class were 122,462 units for five months 
against 137,116 last year. Sales in the 
2% ton group were 6087 units for five 
months against 1351 last year. Sales 
in the 5 tons and over group were 3288 
units against 1884 for the like 1936 
period. Special trucks and buses main- 
tained small gains over last year. 











VISIBILITY test is applied 
by Chevrolet 
engineers tc 
range of vision. 
by a pair of lamps set in the same 
position as the driver’s eyes and the 


determine a driver's 
The light is cast 


shadows are marked on the semi- 
circular wall. Lines of visibility are 
projected from the marks and fig- 
ures obtained so the car designers 
may discover how much of the road 
can be seen. 
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Machinery Unhurt by Strikers 


Damage to Non-essential Materials Was Considerable But 


Plants Were Able to Resume Production Quickly 


Damage at automobile plants caused 
by sitdown strikers appears to have 
been confined largely to non-essential 
materials with production machinery 
found unhurt after evacuation, a sur- 
vey now shows. 

The losses were not insignificant, how- 
ever. An insurance adjuster has made 
a guess that the physical damage done 
to plants during all automobile plants 
strikes in Michigan would approximate 
$200,000. This is apart from losses due 
to deterioration of materials left outside 
plants. 

Evidence that production machinery 
was not wrecked by strikers is seen in 
the fact that the Plymouth pliant was 
back to normal in less than two hours 
after the whistle blew on Monday, April 
12, when the plants reopened after the 
strike which cost the company 24% 
working days. Part of the rehabilita- 
tion work had been done before the 
plant reopened for production, of 
course. The agreement ending the strike 
was signed April 6. 

Probably the worst case of sabotage 
was at the Fisher Body No. 1 plant at 
Flint during the January strike when 
it was reported that strikers had cut 
up expensive uphoistering leather for 
weapons and had piled up body hard- 
ware for the same purpose. Outdoor 
work was exposed to the weather and 
body cloth was used for bed covers. 
These, it is said, may be considered 
necessary defensive measures on the 
part of strikers and not wanton de- 
struction. The plants were littered with 
refuse and dirt in many instances, but 
there was little damage to machinery. 
There were, however, reports of mali- 
cious damage to filing cabinets and 


blueprints. 
It is 


said that at one automobile 





Internatio: al Photo 
phone 


SHIP-TO-SHORE eorcic. 


in a new form will be available when 
Northwest Airlines completes in- 
stallation of its plane-to-ground 
equipment, using the type of con- 
nection shown. 
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piant, the management was suspicious 
of emery dust on conveyor lines, and as 
a precaution drained out all the oil. 
The psychology of the sitdown strike 
strike involved making it a peaceful 
cemonstration. Strikers are said to 
have realized that anything they did to 


defer the resumption of operations 
after the settlement of the strikes 


would be as much to their disadvantage 
as to that of the company. 

Considerable damage of a minor sort 
was done to plant exteriors by pickets 
who smashed windows and so forth. 

There was also the factor of loss of 
completed and partly-completed cars. 
Hundreds of these, it is said, were 
pushed to plant walls and used as bar- 
ricades, with the result that whenever 
strikers rushed to the walls they 
climbed over the cars and marred the 
bodies. 


Urges Fair Road ‘Taxes 


Reeves, in Berlin, Outlines 
Sound Financing Basis 


Reasonable taxation of motor vehicle 
owners is justified because the motorist 
obtains a special benefit from road im- 
provement, but the taxes should be con- 
served for the intended purpose, should 
be only a fair payment for the benefit 
received and should be related to ability 
to pay, Alfred Reeves, general manager 
cf the Automobile Manufacturers Asso- 
ciation, said in an address before the 
International Chamber of Commerce at 
Berlin, Germany, on June 29. 

Mr. Reeves said that all benefit from 
voads, all should pay their cost in gen- 
cral taxes until motor transport devel- 
ops to the point where special taxation 
can be used. 

He remarked ihat it costs a nation 
less to borrow for road construction 
than to delay building until current 
revenues will finance the road improve- 
ments. Mr. Reeves recommended traffic 
surveys as a condition precedent to road 
building. He said that if the perma- 
nent factors are provided, including 
right of way, gradient for drainage and 
other engineering, the final surfacing 
can be delayed until traffic requires it. 

Mr. Reeves commented that in the 
financing of a road building program, 
adequate maintenance provision is a 
prerequisite. 

Financing of a road system can well 
be hastened by the issuance of bonds, 
but annual recurring costs should be 
met from taxes since there is less to be 
gained after the roads are built from 
borrowing the funds, said Mr. Reeves. 

The speaker assailed road tax diver- 
sion, commenting that in 1936 there was 
a diversion of about 10 per cent or 
$167,000,000 to purposes other than 
highway development. A basic cause for 





this has been the need for unemployment 
relief funds during the depression. An 
effect in some places has been added 
road construction, but elsewhere road 
work has been retarded. 

In his discussion of the present road 
development, Mr. Reeves cited the pos- 
sibilities for long motor trips through 
newly opened territory, and said that 
these roads are but segments of 
projected highways. The major prob- 
lem, he said, is the source of funds for 
further work. 


Private Fleets Organize 


A group of corporation fleet officials 
voted June 28 to organize the Private 
Carriers Division of the American 
Trucking Association, Inc. There had 
been some expectation that instead, a 
new national organization would be 
formed to represent the viewpoint of 
these carriers in regulative and legisla- 
tive problems. The meeting was held 
in New York City and was attended by 
24 representatives of major private 
fleets. 

Value of the new division is ex- 
pected to be its participation in the 
study of regulations and discussion of 
problems with the Interstate Commerce 
Commission and _ other regulatory 
bodies. 


Gasoline Tax Deductions 


A fight waged by the Keystone Automo- 
ble Club since 1931 to give motorists of 
Pennsylvania the right to deduct gasoline 
tax payments from their income taxes finally 
has been won. An act of the recent Legis- 
lature, approved by Governor Earle, definite- 
ly places the gasoline tax on the “con- 
sumer,” and beginning next year every mo- 
torist who pays an income tax may deduct 
his gas tax payments. 





The 
published a 
Federal 


Farre -Birmingham 
booklet on 
Wage and Hour 


Co., Inc., has 
“The Futility of 
Regulations.” 

A booklet on ‘‘The Story of Plastic Mold- 
ing” has been issued by the Chicago Moulded 
Products Corp. It includes articles on molds 
and materials.* 


A new edition of a manual ‘‘How to Run 


a Lathe’’ has been published by the South 
Bend Lathe Works. It was origina'ly issued 
in 1907 and has been brought up to date 
many times since.* 


Roxalin Flexible Lacquer Co., Ine., has 
issued a product summary in leaflet form:’ 


Copies of the Inland Steel Co.’s answer to 
the National Labor Relations Board’s com- 
plaint are available.* 

Neveroil Bearing Co. has published a cata- 
log, No. 10, covering oil'ess and self-lubri- 
cating bearings and special shapes.* 

Talks and presentations given at the 1937 
regional conferences of the National Auto- 
motive Parts Association have been brought 
together in an illustrated book.* 


A bulletin illustrating Gisholt boring bars 
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und reamers has been issued by the Gisholt 
Machine Co.* 


“How to Fly” is the title of an illustrated 
booklet published by TWA.* 


The Rockford Drilling Machine division of 
Borg-Warner Corp. has issued a booklet on 
its Pullmore clutches. It shows uses and 
gives construction details.* 


The Wrought Washer Mfg. Co. has pub- 
lished a special washer data chart. It con- 
tains complete size and dimension informa- 
tion.* 


A booklet 
for highway 
“Moguls of 


discussing signalling systems 
use is available. The title is 
the Rail and Highways in the 
U.S.A.’ It was published by the Beacon 
Corp. which also offers a large folder de- 
seribing its products.* 


The Bristol Co. has issued a new 
bulletin on its recently developed 
chart potentiometer pyrometers.* 


12 page 
round 


*Obtainabe from editorial department, 
AUTOMOTIVE INDUsTRIES. Address Chest- 
nut and 56th Sts., "Philadelphia. 


NEWS OF THE INDUSTRY 


May Car Financing 
Was 8.6 P.C. under May, 1936 
but 4.7 P.C: Over April 


Dollar volume of new retail automo- 
bile financing for May was 8.6 per cent 
below that for May, 1936, but was 4.7 
per cent above the figure for April, 
according to preliminary estimates by 
the Department of Commerce. Volume 
for the first five months of the year was 
about the same as for the like period in 
1936 and showed a gain of approxi- 
mately 55 per cent over the 1935 period. 
May financing was 61.4 per cent above 
that for May, 1935. It was 9.4 per 
cent below May, 1929. 

The estimates were based on figures 
submitted by a sample group of com- 
panies which have been in continuous 
operation since 1929. The volume rep- 
resented by the companies represents 





New Engine For Latest Diamond T 


Six-Cylinder Hercules, With Features of Heavy-Duty Line 
Powers 1-144 Ton Truck Model Just Announced 


A six-cylinder engine of new design 
powers the 1-1% ton truck, model 301, 
just announced by Diamond T. Built 
by Hercules Motors Corp., the features 
characteristic of the larger heavy-duty 
engines are retained and construction 
includes seven bearing crankshaft, 
large side mounted water pump, full 
depth cooling, gear driven front end 
and pressure lubrication to mains ,and 
rods. Bore and stroke are 3% in. by 
41g in., and actual output is 66 hp. at 
3000 r.p.m.; N.A.C.C. rating, 27.34 hp. 

Cadmium nickel alloy bearings are 
used in mains and rods, and all jour- 
nals of the 2%-in. crankshaft are sur- 
face hardened by the Tocco process. 
Engine mounting is four point rubber 
suspension with torque arm developed 
by Diamond T to isolate engine vibra- 
tion from the frame. A linkage ar- 
rangement allows clutch and _ brake 
pedals and master cylinder to be rigid- 
ly attached to the frame. 

Model 301 is equipped with Lockheed 
internal expanding brakes on all four 
wheels. Brake drums are 14 in. in 
diameter and 2 in. in width, except 
when 20 in. wheels are furnished, in 
which case rear drums are 15% in. by 
2% in. Braking pressure is automatic- 
ally equalized on all four wheels and 
take-up for lining wear is accomplished 
by cam adjustment. The hand brake is 
in a contracting band mounted at the 
rear of the transmission. 

The rear axle is full floating spiral 
bevel with double Timken wheel bear- 


ings directly above the tires. Ratios 
are 4.62 for standard 16 in. single 


tires, 5.14 for 16 in. dual tires and 20 
in. single tires, 5.43 for 20 in. duai 
tires. 

The 


three 


two-piece propeller sheft has 
needle bearing universal joints 
and the intermediate bearing is a double 
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thrust Timken roller, cushion-mounted 
in rubber to provide flexibility. The 
10-in. clutch is provided with a self- 
lubricated throw-out bearing. 
Houdaille hydraulic shock absorbers 
are standard equipment in front, and 
front springs (38 in. long and 2 in. 
wide) were designed to work with them 
as a unit. Rear springs are under- 
slung and only the upper section is 
used’ when the truck is empty. The 
four lower leaves add capacity for 
loads. Frame and spring design allow 
(Turn to page 32, please) 





developed 
by Hercu- 


NEW ENGINE 


les Motors Corp. for the recently an- 
nounced model 301 Diamond T 1-1. 


ton truck. Features include: seven 
main bearings, force-feed lubrica- 
tion, light we'ght four-ring pistons. 


about three fourths of the business 
written by all finance companies re- 
porting, making possible estimates in 
advance of regular reports. 

The largest April-May change since 
1929 was a gain of 27.9 per cent in 1933. 
In 1936 it was a gain of 3.4 per cent, 
in 1935 it was a decline of 5.5 per cent 
and in 1934 it was a gain of 10.7 per 
cent. The 1929 gain was 9.2 per cent. 





Urges Governors in Canada 

Suggestion was made by Chief 
George Smith of Winnipeg, Man., at a 
convention of the Chief Constables’ As- 
sociation of Canada held in Montreal, 
that authorities be requested to enact 
legislation forcing automobile manu- 
facturers to install a “governor” which 
would not permit a car to travel faster 
than fifty miles an hour, and that the 
authorities be requested to pass by-laws 
preventing known criminals from ob- 
taining automobile licenses. A_ third 
suggestion made by Chief Smith was 
that a law be passed prohibiting the 
use of short wave radios in automobiles 
unless by a permit from the chief of 
police. 


Sales to Puerto Rico Gain 

Sales of automobiles and trucks to Puerto 
Rico will set a new high record during the 
current fiscal year. Shipments to the island 
during the first ten months of the fiscal 
period show an increase of 38 per cent as 
compared with the same months of las 
vear, according to the Puerto Rican Trade 
Council. 

“Purchases by the island from manufac- 
turers in continental United States in the 
ten months ending with April, 1937, were 
3638 units compared with 2439 units in the 


same period last year,’’ the report states. 
“For the ten months, sh*‘pments of pas- 
senger cars are 35 per cent higher, with 
truck sales 44 per cent above last year. As 
usual, about 85 per cent of the passenger 


ears fall in the low-priced group.” 





cadmium nickel alloy bearings in 
mains and rods, crankshaft journals 
surface hardened by Tocco process. 
and a new recirculating type ther- 
mostat which combines with water- 
pump to give automatic temperature 
control 


July 3. 1937 





Business in Brief 
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THE INDUSTRY 





Written by the Guaranty Trust Co., New York 


Business Rate Holds 


There were no signs of a slackening in 
general business activity last week, 
despite the continuation of strikes. Re- 
tail trade was estimated from 2 to 5 per 
cent above that in the preceding week 
and from 12 to 22 per cent above that in 
the corresponding period last year. Con- 
ditions were generally favorable for agri- 
culture, although cultivation was re- 
tarded by too much rain in some sections 
between the Western Lake region and 
the Ohio Valley. The Southern States 
received well-distributed rainfall. 

The Guaranty Trust Company's index 
of business activity for May stood at the 
preliminary figure of 95.1, as compared 
with 95.5 the month before and 82.2 a 
year ago. The company’s index of whole- 
sale commodity prices on June 15 was 
$4.8, as compared with 87.0 a month 
earlier and 67.3 a year earlier. 


Carloadings Rise 


Railway freight loadings during the 
week ended June 19 totaled 756,289 cars, 
which marks an increase of 1929 cars 
above those in the preceding week, a 
gain of 65,622 cars above those a year 
ago, and a rise of 189,240 cars above those 
two years ago. 

Production of electricity by the elec- 


tric light and power industry in the 
United States during the week ended 
June 19 was 11.3 per cent above that in 
the corresponding period last year. 

Lumber production during the week 
ended June 12 stood at 82 per cent of the 
1929 weekly average and was slightly 
below the levels in the last three weeks 
in May. New business was the lowest 
for any week this year, while shipments 
were above those in the preceding week 
and were almost equal to those in the 
highest weeks of the quarter. 

Average daily crude oil production for 
the week ended June 19 amounted to 3,- 
510,950 barrels, as compared with 3,515,900 
barrels for the preceding week and 2,963,- 
400 barrels for a year ago. 


Fisher Index Steady 


Professor Fisher’s index of wholesale 
commodity prices for the week ended 
June 26 stood at 92.06, as compared with 
91.9 the week before and 92.0 two weeks 
before. 

The consolidated statement of the 
Federal Reserve banks for the week 
ended June 23 showed declines of $1,000,- 
000 each in holdings of discounted bills 
and of bills bought in the open market. 
Holdings of Government securities re- 
mained unchanged. Money in circulation 
declined $21,000,000, and the monetary 
gold stock increased $50,000,000. 





Activity Grows in J apan 


Engine Rebuilding Company 
Among Units Formed 


The piston ring unit of the Riken 
(Physical and Chemical Research In- 
stitute), the Otaki Natural Gas Co., the 
Fukoku Industry and the Keisei Tram- 
car Co. have jointly formed a company 
for the reconstruction of automobile 
engines and parts to be imported from 
the United States. It will also import 
semi-finished Ford and Chevrolet en- 
gines for which it will grind cylinders 
and fit pistons. The company will be 
known as Riken Jidosha Kaizo K. K. 
(Riken Rebuilt Automobile Co., Ltd.). 

The Ikegai Iron Works, machine tool 





COL. A. C. DOWNEY has been appointed 
president of Airtemp, Inc., Chrysler sub- 
sidiary engaged in the manufacture of air 
conditioning equipment, and R. L. BIGGERS 
has been named president of the Fargo 
Motor Co., fleet sales unit, it was announced 
by K. T. Keller, Chrysler Corp. president. 


P. M. HELDT, engineering editor of 
AUTOMOTIVE INDUSTRIES, sailed Thursday, 
July 1 for a visit to Europe. He will return 
early in September. In the meantime, Mr. 
Heldt can be reached in care of Frau Johan- 
nes Westensee, Burg auf Fehmain, Germany 


H. O. WARD, director of advertising and 
sales promotion of the export division of the 
Chrysler Corporation, was elected president 
of the Foreign Trade Club of Detroit at the 
annual meeting. W. C. NEVERMAN, export 
manager, McCord Radiator Company, was 
elected a director. 


July 3, 1937 


maker, has founded a separate auto- 
motive unit under the name of Ikegai 
Automobile Mfg. Co. It will take over 
the Iron Work’s Kawasaki plant and 
will continue the latter’s Diesel line. 
The Ikegai Foundry Works, Kawagu- 
chi, is supplying castings for the 
Diesels. 

Negotiations are under way for the 
formation of a firm, to be jointly con- 
trolled by Japanese promoters and a 
German aircraft engine manufacturing 
company, to make aircraft engines, car- 
buretors and accessories. Identified with 
the Japanese end of the project is Capt. 
T. Hattori, Imperial Navy, retired. 

The Tokyo Gas and Electric Indus- 
try Co., maker of “Kamikaze” aircraft 
engines, will place that division on a 
joint stock basis. 

Two new spark plugs have appeared 
in the Japanese market. One is the 
N.G.K. porcelain plug for aircraft en- 
gines up to 800 hp. and is produced by 
the Nippon Tokushu Tokyo K.K. (Nip- 
pon Special Pottery Co., Ltd.), an affili- 
ate of Nippon Gaisha Kaisha, Nagoya. 
The other is the P.M.P. mica plug for 
automobile engines, product of the 
Kyodo Electric Machinery Co., Kamata, 
near Tokyo. 

British-designed “Amal” carburetors 
will be produced under license in Japan 
by Mikuni Shoten, Kamata. Capacity 
will be 20,000 a year. 


Packard Eleciric Expands 


The first Packard automobile, a large 
portion of the industry’s requirements 
of ignition cable, magnificent engineer- 
ing laboratories for Lehigh University; 
these, before 1932 were the principal 
products of the Packard Electric Co, 
which now, as a General Motors divi- 





sion, has enlarged its floor space to 300,- 
000 sq. ft. with additions completed in 
August, 1936, and in May of this year. 

J. W. and W. D. Packard gave their 
name to the automobile in 1898 and to 
the ignition cable in 1903. Their early 
expansions gave his first automotive 
business to Albert Kahn, celebrated 
architect. Acquired by General Motors 
in 1932, the plant has tripled its em- 
ployment in the past five years and is 
producing cable at the rate of about 
2,000,000 ft. daily. B. N. MacGregor 
heads the division for GM. 





Books 


of automotive interest 








“Leichtmetallkolben” (Light-Alloy 
tons) by Richard Kruger. 
Richard Carl Schmidt & Co., 
Germany. 


Pis- 
Published by 
3erlin W 62, 


This book deals with the subject of 
light-alloy pistons in a rather compre- 
hensive way, covering the historical, 
the technical (metallurgy, design, pro- 
duction) and the service phases. 

One chapter of the book under review 
is devoted to piston materials, the two 
types dealt with principally being cop- 
per-aluminum and silicon-aluminum al- 
loys. Then follow two chapters on 
solid-skirt pistons (the second on spe- 
cial designs), one on split-skirt pistons, 
one on pistons with steel or invar in- 
serts, and one on bimetallic pistons. All 
of these chapters go at considerable 
length into the design of pistons of the 
particular type dealt with, and they 
are all well illustrated. The remain- 
ing chapters cover protective coatings 
for pistons (such as that produced by 
the anodizing process), production, and 
assembly and operation. The _ book, 
which contains 140 pages of standard 
size and 140 illustrations, forms an 
interesting monograph on this branch 
of automobile engineering which has 
passed through several phases of devel- 
opment during the last two decades. 


--- Slants 


THAT’S A LOT—More than 1,500,000 
motorists called on the American Auto- 
mobile Association for assistance when 
they ran out of gasoline on the road 
last year. This is a surprisingly large 
number in view of the fact that there 
are about 200,000 filling stations in the 
country, not counting such garages as 
may also sell gasoline. There are 3,- 
000,000 miles of highways in the United 
States. 


NEW USE FOR TANKS—Suggestion 
that amphibian tanks, somewhat like 
the newer Army apparatus, be used for 
polar flight airbases has been made by 
Professor Otto J. Schmidt, leader of the 
Soviet North Pole Expedition. The 
tanks would provide means for estab- 
lishing emergency air landing fields and 
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additional fuel supplies for the planes. 
The tanks would be serviced by special 
fuel planes from the mainland. 


GOOD HOUSEKEEPING—Open house 
for families and guests of workers in 
Plants No. 1 and No. 3 of the Campbell, 
Wyant & Cannon Foundry Co. at Mus- 
kegon, Mich., with prizes given for the 
cleanest departments, was a method 
chosen recently by the company for ob- 
taining the interest and cooperation of 
the families of employes in matters re- 
lating to safety and hygiene. The 
departments were also arranged to show 
the materials and production methods 
used, with appearance of the displays a 
factor in the prize awards. 


ROAD RACE RECORDS — Two 
Graham cars have recently set new road 
race records in widely separated parts 
of the globe. One, a “116” supercharged 
model covered 950 mi. of rough roads 
between Cape Town and Johannesburg, 
South Africa, in 17 hr. 15 min. The 
other, a “120” supercharged car, won 
the “Circuito Apoquindo” for closed 
cars at Santiago, Chile. Watched by 
50,000, it covered the twisting course 
over city streets and roads with an offi- 
cial 98.732 k.p.h. (61.4 m.p.h.). 


Plant Notes 


Addition of nearly 60,000 sq. ft. of 
floor space to the Pontiac Motor plant, 
in preparation for greater volume in 
the near future, was announced by 
H. J. Klingler, general manager. Three 
separate new buildings, all either al- 
ready under construction or soon’ to 
be started, comprise the expansion pro- 
gram. One is a new structure to house 
a school for plant apprentices; another 
a new foundry addition to be used 
mainly for core storage, and the third 
a separate plant administration build- 
ing which will also house executive 
dining and conference rooms. 


City Auto Stamping Co., Toledo, has 
awarded a contract for a $100,000 addi- 
tion to its stamping plant to provide 
it with adequate storage space at the 
plant. Recently the company has leased 
some space a considerable distance 
away. The 140 sq. ft. addition is to 
be completed about Aug. 1. 


Haynes Stellite Co., Kokomo, Ind., 
has announced plans for the construc- 
tion of a new building at its plant in 
Kokomo to provide room for the com- 
pany’s growing business. Plans call 
for a new -two-story fireproof office 
building, 132 ft. long and 44 ft. wide. 
This new structure is the first of sev- 
eral contemplated under an expansion 
program. Plans also provide for re- 
modeling the present office building into 
a recreation center. 


George C. Ussher 
George C. Ussher, 55, general credit man- 
ager of the Studebaker Corporation, died 
June 25 in his room in the Fort Dearborn 
hotel, Chicago, from a heart attack. 
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NEWS OF THE INDUSTRY 


Automotive Metal Markets 


Second Half Operations Outlook Held of More Importance 


Than Price Structure Except in Non-Ferrous Divisions 


Significant of the metal market’s 
frame of mind at the year’s half-way 
mark is that what has taken place in 
the last six months is completely 
ignored in appraising the outlook over 
the remainder of the year. Compared 
with the year’s opening prices, fin- 
ished steel has advanced from $5 to $7 
a ton. As the result of the strike 
epidemic, operating rates monopolize 
the attention of the market and the 
price structure is receiving less con- 
sideration than it has in a long time. 

Somewhat more interest in this phase 
is in evidence in the market for non- 
ferrous metals, however. During the 
first half of 1937, electrolytic copper 
advanced 2 cents a pound or 16 2/3 per 
cent over the year’s opening figure of 
12 cents. For the time being, due to 
intermittent outbreaks of war scares 
in Europe, the export price is looked 
upon as the index to the situation. 
After a reassuring dip, the quotation 
for electrolytic copper in Liverpool, 
Havre and Hamburg was again marked 
up on Monday to parity with our do- 
mestic price. 

Straits tin is selling today at about 
6 cents a pound over the year’s opening 
price level, a rise of approximately 12 
per cent. At a luncheon-meeting of the 
American Tin Trade Association within 
the week, J. van den Broek of the Billi- 
ton Company, one of the world’s larg- 
est producers, and a member of the 
International Tin Committee, expressed 
himself as decidedly displeased with 
the severe “oscillations” of tin prices, 
stating that they were just as much 
of a hardship to producers as to con- 
sumers. He was not at all enthusiastic 
about the efficacy of production quotas 
as a remedy, although he thought them 
of some help. He pointed out that the 
owners of tin mines did not sell to pro- 
ducers, but to smelters, who, in order 
to protect themselves, had to resort 
frequently to hedging transactions. 
The International Tin Committee’s aim 
was to give the consumer a fair deal 
but if commodity prices in general 
moved higher, tin could not help be- 
ing affected, he said. A Bolivian pro- 
ducer predicted a considerable increase 
in the tin output of that South Amer- 
ican republic in the near future. Zinc 
prices have risen approximately 11/3 
cents or 23 per cent in the first half of 
1937. Lead sold this week at the samc 
price as it did during the first week 
of the year. 

Pig !lron—Shipments in June are reported 
to have held up remarkably well, having ex- 
ceeded expectations in some districts. The 
market is firm and unchanged. 


Aluminum—The sole domestic producer of 
primary aluminum announced a few days 
ago that a plant for the manufacture of 
aluminum tubing and extruded shapes would 
be erected near Lafayette, Ind., and would 
go into production before the end of the 
year. The undertone of the market for 
secondary aluminum is easier. 


Copper—Amid rather light demand, pro- 
ducers’ price for electrolytic holds steady at 
14 cents. The ‘outside’? market is quoted at 
13% to 14 cents. 

Tin—-After opening the week at 56% cents, 
3% cents below the preceding week’s close, 
spot Straits tin eased off fractionally on 
Tuesday when 56% to 56% cents was quoted. 


General Body Output Begins 


First passenger trailer marking the be- 
ginning of production in the plant of the 
General Body Corporation came off the as- 
sembly line this week. H. Jay Hayes is 
president of the company. 

The new trailer, which will be manufac- 
tured in three sizes, is to be marketed under 
the trade name of ‘‘Stream-Lite’’ reflecting 
the marked streamlining of the all-welded 
steel coach and its light weight in pro- 
portion to size. The first unit is 17 feet long. 
It is completely decorated, furnished and 
equipped for the road. Wide use of in- 
sulation is a feature. 


Motor Fire Apparatus 


Shipments of motor fire apparatus for May 
were 72 units against 74 in April, and 48 in 
May, 1936. For the first five months of the 
year shipments were 339 units against 233 
in the 1956 period. Sixty-three pumping 
engines and 9 other motor fire apparatus 
were shipped in May, against 63 and 11 in 
April. In May, 1936 the totals were 41 and 7. 


Dealer Salvage Yards Few 


The National Automobile Dealers Associa- 
tion reports that out of 144 dealer associa- 
tions answering a questionnaire, four own 
salvage yards, one has an interest in a yard 
and several have owned yards in the past. 
Several of the reporting associations are 
considering the establishment of yards. 
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“Motor Vehicles in Warfare” 


... Roads which in time of peace are good 
soon become neglected and demoralized in 
time of war, and a vehicle, like a soldier, 
should be able to accommodate itself to all 
inconveniences. Tires of rubber, whether 
pneumatic or solid, are inadmissible, both 
because of the greater weight to be carried 
and because of the rough usage to be en- 
dured. Iron tires alone meet the require- 
ments, and, in view of the greater torsional 
strains, the hubs should be larger than would 
otherwise need to be, while, in order to clear 
surface obstacles, thé diameter of the wheels 
should not be less than that now found in 
field artillery. 

Electricity is barred as a motive power, on 
account of the impracticability of charging 
accumulators in the field or en route, and 
steam or petroleum motors alone remain; 
between these steam having the preference, 
at last for greater powers, since petroleum 
motors at present are not satisfactory above 
ten horse power. Practically a motor vehicle 
for military service must be a carefully de- 
signed steam traction engine, planned to 
haul artillery and supply trains anywhere 
where horses can go; the questions of speed 
and personal comfort, so important in 
pleasure vehicles, need hardly be considered. 

From The Horseless Age, July, 1897. 
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Carbohydrate Carburants 


The third International Congress on 
Carbohydrate Carburants will be held 
in Rome from Sept 10 to 12, it was an- 
nounced by the committee in charge. 
At the meeting will be discussed tech- 
nical and economic problems concern- 
ing their use. It is expected that 
delegates from all parts of the world 
will attend. 

The Congress was organized by the 
Consiglio Nazionale delle Ricerche 
(National Research Council) with the 
collaboration of the Reale Automobile 
Club of Italy and the Italian Touring 
Club. President of the organization 
committee is Prof. Nicola Parravano of 
the Italian Academy. 


Automotive Freight Large 


Rail shipments of automobiles, parts, 
tires and materials together with road 
building materials, produced freight 
revenues of $450,732,000 in 1936, ac- 
cording to data disclosed by J. S. Mar- 
vin at a meeting of traffic managers, 
members of the Automobile Manufac- 
turers Association. 

This figure is based on a study of 
the final Commodity Reports of the 
Interstate Commerce Commission. The 
items listed by the Association as auto- 
motive freight are: 1,171,000 carloads 
of gasoline for automotive use; 726,154 
carloads of motor vehicles, parts and 
tires; 336,400 carloads of cement for 
roads and bridges; 563,800 carloads of 
gravel, sand and stone for roadbuild- 
ing; 256,000 carloads of iron and steel 





SHOWS 


Second Winter Item Show, Automobile 


Accessories Association, Chicago, 
Aug. 9 

Poland, Automobile Salon (Foire Ori- 
a ee eee Sept. 1-15 

Yugoslavia, Automobile Section, Autumn 
WRTE, LAR oo oisivicnc cscs Sept. 1-12 

Yugoslavia, Automobile Section, Com- 
mercial Fair, Belgrade....... Sept. 11-21 

France, 31st International Automobile 
GR: SUD occ ee cone wee eean Oct. 7-17 


Great Britain, 3lst International Auto- 
mobile Exposition, London....Oct. 14-23 
Czechoslovakian Automobile Show, 
IIE. cinais. ao cclnee> cbineecn sie Oct. 16-24 
National Automobile Show, New York, 
Oct. 27-Nov. 3 
Toledo, O., Automobile Show. .Oct. 27-Nov. 3 
Italy, 10th International Automobile 
EE, UONONY soci esiweacs Oct. 28-Nov. 8 
Boston, Mass., Automobile Show, 
Oct. 30-Nev. 
Los Angeles, Cal., Automobile Show, 
Oct. 30-Nov. 7 
San Francisco, Automobile Show, 
Oct. 30-Nov. 7 
Cincinnati Automobile Show.Oct. 31-Nov. 
Great Britain, 13th International 
Commercial Automobile Exposition 
(trucks and buses), London...Nov. 4-13 


an 


Chicago Automobile Show........ Nov. 6-13 
Akron Automobile Show.......... Nov. 6-12 
Omaha Automobile Show......... Nov. 6*11 
Brooklyn Automobile Show........ Nov. 6-13 
Columbus Automobile Show ...... Nov. 6-12 
Detroit Automobile Show......... Nov. 6-13 
Motor Truck Show, 4th Annual, 

Se rere Nov. 6-12 


Newark, N. J., Truck Show.......! ov. 6-12 
3uffalo, N. Y., Automobile Show..Nov. 6-13 
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Looking Ahead 

1938's AUTOMOBILES are advance- 
doped in this issue, so far as general 
changes are concerned. When the time 
comes for the preparation of actual de- 
scriptions of the new cars, we are 
planning some changes ourselves which 
we hope will add to the vaiue of the 
descriptions as they are printed. For 
executives—the sales points of the new 
ears will be highlighted in an entirely 
separate story instead of being lumped 
in with the eng neering descriptions. 
For engineers—there will be ‘‘straight”’ 
technical descriptions with more of the 
engineering drawings which have 
caused so much favorable discussion in 
our issues since last November. 


REMEMBER, when you were young, 
how many margins of schoolbooks you 
“‘decorated” with your idea of how an 
automobile should look? Kids still do 
it and their drawings now reflect a good 
many changes in design and perhaps 
foreshadow some of the future. We 
don’t expect it to prove anything, but 
we've collected a lot of these modern 
children’s drawings of automobiles, and 
plan to print them in an early issue. 











for the factories, and 542,020 carloads 
of oil, lumber and other supplies, mak- 
ing a total of 3,595,374 carloads. 
Automotive freight was 30.3 per cent 
of the revenue carloads classfied by the 
commission as “manufactures and mis- 
cellaneous” and was 13.8 per cent of all 
revenue carload freight handled. 


Calendar of Coming Events 





Show Business 


Manager of the National Automobile 
Show in New York is Alfred Reeves, 
366 Madison Ave., N. Y. C. Inquiries 
concerning all matters connected with 
the national show should be ad- 
dressed to him. AUTOMOTIVE INDUS- 
TRIES will be pleased to furnish names 
and addresses of local show managers 
on request. 











Indianapolis, Automobile Show....Nov. 6-13 
Newark, N. J., Automobile Show..Nov. 6-13 
Philadelphia Automobile Show....Nov. 6-13 
Pittsburgh, Pa., Automobile Show. Nov. 6-13 
Toronto, Ont., Automobile Show..Nov. 6-13 


Great Britain, 36th Scottish Inter- 
national Automobile Exposition, 
RNY 54 aur eaaaiew anes beak Nov. 12-20 


Baltimore, Md., Automobile Show, 
Nov. 13-20 
Cleveland, Ohio, Automobile Show, 
Nov. 13-20 
Jersey City, N. J., Automobile Show, 
Nov. 15-20 
Milwaukee, Wis., Automobile Show, 
Nov. 17-24 
Springfield, Mass., Automobile Show, 
Nov. 14-20 
St. Louis, Mo., Automobile Show.Nov. 14-21 
Portland, Ore., Automobi'e Show. Nov. 14-21 
Denver, Colo., Automobile Show, 
Nov. 15-20 
Montreal, Que., Automobile Show, 
Nov. 20-27 
Kansas City, Mo., Automobile Show, 
Nov. 27-Dec. 4 


Sunday Closing Popular 

The National Automobile Dealers 
Association reports that of 164 cities 
surveyed, dealer establishments are 
closed in 81 on Sundays, open in 75, and 
closed half a day in 6. In 61 cities 
the closing is effected by dealer agree- 
ment, in 8 by state law, in 14 by city 
ordinance and in 4 by union demands. 
In 28 cities Sunday closing has been 
tried and failed, due in almost all cases 
to one or. two dealers who feared the 
loss of some business. A majority of 
dealers seem to favor Sunday closings. 


NSPA Index Shows Gains 

May automtive sales index of the 
National Standard Parts Association 
went to 159, 2 per cent above the April 
figure of 156, and 15 per cent over the 
May figure a year ago which was 1388. 
All index figures are related to the 
average monthly sales for 1934 as 100. 
Average monthly sales have been up 12 
per cent for five months. 

Replacement parts shipped to whole- 
salers were indexed at 127, a decline of 
5 per cent from April’s 134, but un- 
changed from a year ago. Average 
monthly sales have been up 8 per cent. 

Service equipment and tools shipped 
to wholesalers dropped as an index 
from 166 to 160,,or 4 per cent, but set 
up a gain of 14 per cent over May last 
year which was 140. Sales for five 
months were up 4 per cent. 

Original equipment shipped to vehicle 
manufacturers stood at 315 and was 2 
per ent over April’s 310. : 





CONTESTS 
Roosevelt Raceway, 300-Mile George 
Vanderbilt Cup Sweepstakes (Rain 
ge & Reena July 3 
3lst Annual Grand Prix of the Auto- 
mobile Club of France, 
Montlhéry 
National and International Soap Box 
Derby Finals, Akron, Ohio...... Aug. 15 
Pan American Cup Race, Roosevelt 
NIE a. 05g oais Se Raw aka eure Sept. 6 
National Outboard Championship Re- 
gattas, Richmond, Va........ Sept. 18-19 


CONVENTIONS AND MEETINGS 

U.A.W. Annual Convention, Milwaukee, 
Aug. 23 

S.A.E. Section Regional Tractor Meet- 
ing, Akron, Ohio............. Sept. 1o-17 

American Transit Association, 56th An- 


nual Convention, White Sulphur 

a a. Peres renee Sept. 19-23 
S.A.E. Section Regional Transportation 

Meeting, Chicago ........Sept. 29-Oct. 1 


Ameriean Foundrymen’s’ Association 

Midyear Meeting, Columbus, Ohio, 
Sept. 30-Oct. 1 

S.A.E. Fuels and Lubricants Regional 
Meeting, Tulsa, Okla. ...Sept. 30-Oct. 1 

S.A.E. National Aircraft Production 
Meeting, Los Angeles, Calif.....Oct. 7-9 


American Foundrymen's’ Association, 


Regional Conference, Rolla, Mo., 
Oct. 8-9 

S.A.E. Annual Dinner, Commodore 
ee ee ere Oct. 28 


American Petroleum Institute, 18th An- 
nual Meeting, Stevens Hotel, Chi- 


ee Tree er 
S.A.E. National Production Meeting, 
Pk, ES cs0scenseccawwionaa Dec. 8-10 


Automotive Industries 






































Just /Among 
Uvsewes 


The GM Strike 
Teaches— 


T the end of June the Bureau 
of Labor Statistics reported 
that strikes during February in the 
automobile industry cost 465,000 
man-days of lost labor. Thus, four 
months later, the labor situation 
begins to be seen in figured per- 
spective. General Motors reported 
last week that its millionth car 
produced this year was only a week 
behind the millionth produced last 
year. But this statement ignores 
the “normal expectancy” of a 10 
to 15 per cent growth in this year’s 
production. The intimation from 
the General Motors statement 
would be that the corporation was 
retarded only a week by strikes in 
its production program to date. 
Our guess would be, including the 
growth expectancy, that four to six 
weeks would be the amount of re- 
tardation. Speculation on what 
might have been is not particularly 
practical but if it can help to drive 
home the lesson that strikes cost 
everybody much the 
better. 


money, so 


Will Retailers 
Get Their Way? 


W. MOFFETT, who heads our 

e Washington staff, reasons 
soundly that the Federal Govern- 
ment is particularly interested in 
preserving retailers’ interests 
against the consumer. For this rea- 


son, he thinks, Washington (mean- 
ing Congress) will not investigate 
automobile factory-dealer relation- 
ships. 

Such investigation, you will re- 
member, is sought in two resolu- 
tions introduced in Congress by 
Representatives Gardner Withrow 
and Harry Sauthoff, both of Wis- 
consin. 

From farther off, we’re wonder- 
ing what effect the Federal Trade 
Commission’s citation of General 
Motors for forcing dealers to take 
extra accessories will have on the 
matter. 

It may be only a lovely coinci- 
dence that official “evidence” of the 
things Representatives Withrow 
and Sauthoff are talking about 
should appear on the scene when an 
investigation is being asked for. Or 
maybe it isn’t. 


A Sop Might 
Be Expedient 


RESIDENT LIED of the Na- 

tional Automobile Dealers’ As- 
sociation has endorsed by letter, 
Mr. Withrow’s resolution, and Mr. 
Withrow got a chance to air his 
views on the floor of the House 
on June 15. Retailers as a group 
have not fared too well under past 
and pending legislation. We’re a 
little afraid that it may be found 
convenient to throw a sop to auto- 
mobile dealers, in the interest of 
solidifying the Administration’s po- 
sition with retail 
as a whole. 


trade interests 


Who Wants “Em? 
ANY of our engineer-readers 
have found it profitable to 
maintain complete files of the en- 
gine drawings which have been ap- 
pearing each week since last No- 
vember. The demand for extra sets 
has been larger than we can fill 
from normal stock. Before provid- 
ing reprints we should like to know 
how many readers would be inter- 
ested in completing their sets of the 
drawings or obtaining complete ex- 
tra sets. May we have a word from 
those who would. You are not ob- 
ligated in any way by letting us 
know. 


‘*Tempus Fugits”’ As 
Records Grow 


TUDEBAKER, now in _ its 
eighty-sixth year as an insti- 
tution, maintains and _ justifies 


pride in its age and traditions. But 
Glasers, a firm of automobile body 
builders in Dresden, Germany, and 
the firm of Peugeot in France have 


age records which make Stude- 
baker’s look rather youthful. 
The first Glaser product was 


sedan chairs, and they began mak- 
ing them well back into the eight- 
eenth century. The first Jean 
Pierre Peugeot got his start long 
before Cugnot invented his steam 
carriage by associating the tool- 
making artisans of Montbeliard. 
The firm he founded has been con- 
tinuously under control of the same 
family for more than 150 years. 
Peugeot produced a steam tri- 
cycle for the Paris Exposition of 
1889, and was making a gasoline 
quadricycle in 1891. The company 
is now the second largest automo- 
bile manufacturer in France and 
employs about 25,000 workers on 
automobiles alone.—H. H. 
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By H. E. Brank, Jr. 


RIME factor in production of air- 
Pes engines at the Pratt & Whit- 

ney Aircraft plant in East Hart- 
ford, Conn., is the precision that marks 
manufacture of all component engine 
parts. Extremely close tolerances, high 
finish, and many rigorous inspections 
enter into the making of every unit 
which is assembled into a Wasp or Hor- 
net air-cooled, radial type power plant. 
Due to the especially exacting require- 
ments essential to successful manufac- 
ture of aircraft engines, the produc- 
tion methods differ in many respects 
from those which are current practice 
in automobile factories. At Pratt & 
Whitney Aircraft the first variation 
instantly apparent is the layout of,the 
main shop. 

All manufacturing facilities are 
housed in a modern one-floor structure 
1000 ft. long and 400 ft. wide. There 
are no conveyors, several elements pe- 
culiar to aircraft engine production 
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Fig. 1—Complete inspection of the finished main 
crankease of the double-row engine. Note the number 
of gages in front of the inspector. Each case receives 
100 per cent inspection in which various types of gages 
shown in the illustration are used. Limits on flush 
pin gages average plus or minus 0.002 in. tolerance. 
Main liner holes are inspected with flat type go-and- 
no-go plug gages to a tolerance of 0.0005 in. All 
tapped holes are given 100 per cent inspection in 
accordance with Class 3 National Fine Threads Stand- 
-ards. Note: three separate sections and an assembled 
section appear in the picture, showing how the sections 
are built together in the engine. 


is the watchword in the 
Pratt & Whitney aircraft 
engine plant. Exacting 
requirements prompt a 


technique unique in pro- 
duction methods 


precluding use of such equipment. The 
fine finish given to many parts, a large 
number of which are made of soft al- 
loys, dictates the need for unusual pre- 
cautions in handling completed units to 
prevent damage. Rate of production in 
itself does not necessitate high-speed 
movement of materials. Furthermore, 
the general scheme of production util- 
izes straight-line methods only for man- 
ufacture of separate parts or related 
groups of parts. 

In accordance- with the general plan 
of operations, the entire floor layout is 
divided into departments tooled for ma- 
chining individual units to completion. 
To provide maximum flexibility, virtu- 
ally all machinery is direct motor 
driven. Variations in engine design re- 


quiring major change in sequence of 
operations could be readily accommo- 
dated and the arrangement of equip- 
ment also allows for convenient expan- 
sion to meet increased production 
demands. Should it be necessary to add 
to present capacity, department pro- 
duction lines could be extended later- 
ally beyond the walls of the factory. 
The building is designed to make such 
change a relatively simple matter. 

A wide, middle aisle extends the full 
1000 ft. length of the main factory 
building and provides ample passage- 
way for men and electric trucks used to 
transport materials. So far as it is fea- 
sible, engine parts made of non-ferrous 
metals are machined on one side of the 
aisle and parts made of ferrous metals 
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THIS IS THE SIXTEENTH IN THE SERIES 
OF MONTHLY PRODUCTION FEATURES 


on the other. A number of main parts 
are made of light metals: cylinder 
heads are aluminum sand castings; 
crankcases are dural forgings; pistons 
are dural forgings; blower sections are 
cast of aluminum or magnesium—those 
of magnesium being supplied by the 
American Magnesium Corp.; and rear 
sections are cast of aluminum or mag- 
nesium. 

Raw materials and finished parts are 
purchased to meet only the require- 
ments of current production schedules. 
That is, each group of materials ob- 
tained from a vendor is intended for 
use in engines ‘which are on order. As 
the metallurgical character of raw ma- 
terials vary, each lot is machined to 
completion wherever possible. Natu- 
rally, this cannot always be done. For 
instance, some order contracts call for 
production of 200 engines of a certain 
design over a period of five months. 
Other orders are being pushed through 


Fig. 2 (Below)—Operator’s instrument panel 
in the production engine test control cham- 
ber. The following instruments are visible: 
left to right, manifold pressure manometer 
tube, oil outlet temperature gage, tachometer 
with r.p.m. counter, stop watch, carburetor 
air temperature gage, oil pressure gage, py- 
romillivolt meter, dual ignition switch (left, 
right, or both), watch, and fuel pressure 
Not shown are: fuel weigh tank, oil 
weigh tank, vacuum gage for indicating 
the carburetor, 
torque indicator scale, oil inlet temperature 
gage, wet and dry bulb thermometer, mercur- 
ial barometer. Note the double panel safety 


gage. 


negative pressure below 


glass observation window. 
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the plant at the same time. Hence, only 
sufficient number of parts is machined 
to provide for smooth flow of produc- 
tion to meet order requirements. How- 
ever, as many parts as possible are ma- 
chined before retooling, and overs are 
sent to finished stores. 

Soon after material arrives at the 
plant is is placed in production. Exact- 



































ll 


ing specifications are issued to the ven- 
dor of materials with every order and 
constant vigilance of inspection main- 
tains the quality of all material at high 
standards. Before shipping any mate- 
rial, vendors check conformity of the 
material with order specifications. For 
example, among other rigid tests made 
on cylinder head castings before ship- 
ment to the plant, the Aluminum Co. of 
America subjects one out of every hun- 
dred castings to X-ray examination. 


Fig. 3 (Above) — Torque 
stand for production en- 
gine test. This is a view of 
3:2 reduction gear H-l 
Wasp engine with wooden 
4-bladed test propeller. 
Note the carburetor inlet 
scoop in the center fore- 
ground. There are 24 of 
these test stands at Pratt & 
Whitney. 
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Executive Personnel 
Pratt & Whitney Aircraft Co. 


General Manager....C. W. Deeds 
Asset. Gen. Mer......J. Cc. Ward, gr. 
Engineering Megr....L. S. Hobbs 


Pactory 2086. «...... Bb. H. Gilpin 
a |. ere T. 
General Supt. .......J. J. Borrup 
Mach. Shop Supt....D. Jack 
Assembly & Test 

ES sia va ana W. Willgoos 
Production Engr. ...C. J. Marks 





Technical representatives .of Pratt & 
Whitney cooperate with the suppliers 


of materials in the maintenance of 
specification criteria. 

Materials supplied by outside sources 
are inspected again when received at 
the engine factory. Army and Navy in- 
spectors make separate check on those 
materials assigned to engines on gov- 
ernment order. Preliminary inspections 
are very important because it is unques- 
tionably sound economics to detect flaws 
before costly labor is expended. As pre- 
viously intimated, inspection plays a 
leading role in the attainment of qual- 
ity production in this plant. There are 
in the organization approximately 170 


E. Tillinghast 





THIS MONTH’S PRODUCTION FEATURE: 


















inspectors, 40 of whom are women. 
Details of machining operations on 
the cylinder head castings, all of which 
are supplied by the Aluminum Co. of 
America, and cylinder barrels provide 
excellent example of the production 
practices at Pratt & Whitney. A photo- 
graph on this page. Fig 4 shows the 
cylinder head production line, typical 
of the straight-line arrangement fol- 
lowed out in all other unit manufactur- 
ing departments in the plant. Before 
being machined, the cylinder heads are 
given 100 per cent visual inspection. A 
sprue is cast on the head for the pur- 
pose of locating the head in the first 
turning operation. This sprue is faced 








*Bare weight 





Current Production Commercial 
Aircraft Engines 


< 

Pe  ~ 

Best a 5 

A.T.C. Power Crusing Power A.T.C. > of 

Allowable for Power Critical Normal rin 2. 2 

Take-off Rating Alt. Rating Alt. Oct. © 2 gt 

Engine hp. r.p-m. hp. r.p.m. (ft.) hp. r.p.m. (ft.) No. , 49 Wa 
fe 450 2300 300 2000 9,600 400 2200 5000 87 610 45% 

OO ere 600 2250 400 2000 11,800 550 2200 8000 87 883 5lyY; 

rr rere 800 2300 525 2000 412,800 750 2250 7000 87 1015 547% 

OS ere 860 2300 525 2000 10,800 750 2250 4000 87 1015 54% 

Twin Wasp Jr... 750 2500 485 2200 14,000 700 2500 8500 87 1070 44% 
Twin Wasp ..... 1000 2600 625 2150 12,800 900 2450 6500 87 1235 48 


includes carburetor, magnetos, oil 
ignition wiring, one tachometer drive and generator drive. 


pump, spark plugs, plain 
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Fig. 4 (Above) Department for ma- 
chining aluminum cylinder-head cast- 
ings. Approximately 50 different 
types of cylinder heads are manufac- 
tured on this line. The arrangement 
is typical of the equipment layout for 
machining other parts, the straight- 
line production scheme being used 
only for manufacture of separate 
units, and related groups of units. 


Fig. 5 (Left) Interior view of the 
Pratt & Whitney Aircraft engine fac- 
tory. The wide middle aisle provides 
passage the full length of the build- 
ing for movement of men and ma- 
terials. Parts made of non-ferrous 
alloys are machined to the left of the 
central aisle, those of ferrous alloys 
to the right. Note that all equipment 
is individually motor-driven. 


and drilled and the cooling fins are 
turned down for chucking diameter on 
the operation to follow. 

Heads are next chucked up on an au- 
tomatic turret head lathe and the ma- 
chining done on this equipment includes 
rough and finish bore of the dome, 
turning the inside thread diameter, fac- 
ing the flange, and turning the outside 
diameter of the flange. Here is a typical 
instance of close tolerance. The flange 
outside diameter must be machined to 
within 0.0005 in. as the dimension is 
used for locating the cylinder head in 
subsequent operations. For this opera- 
tion the cylinder head is centered on the 
hole drilled in the sprue for the pur- 
pose and clamped on the outside diam- 
eter of the cooling fins. 

A fixed'center type of fixture is used 
for the operations of boring, facing, 
reaming, and tapping of cylinder head 
port holes. It is shown set-up on a 
drilling machine in Fig. 11. Work is lo- 
cated for center distance from the out- 
side of the lower flange of the head 
which is held within plus or minus 
0.0005 in. Plugs are placed in the valve 
guide holes and fitted into a central slot 
in the back of the fixture to provide for 
positive angular location of the work. 
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PRECISION 


AT PRATT 


A swinging type of fixture is also used 
with offset adjustment for various cyl- 
inder heads having angularly faced 
ports. 

Subsequent operations include drill- 
ing, reaming, and facing valve guide 
holes, facing intake and exhaust ports, 
drilling rocker shaft holes, machining 
spark plug holes, turning down cooling 
fins, removing the sprue, and drilling a 
number of small holes. 

Threads are milled in the cylinder 
head in one operation. After this the 
head is burred, washed, and thoroughly 
cleaned in a Detrex degreaser. (In 
general, solvent degreasing is used to 
remove oil and grease from metal parts 
preparatory to heat-treating, electro- 
plating, bonderizing, enameling, ° in- 
spection, and slushing with rust-pre- 
ventative oil. Heat treat and plating 
departments use Blakeslee degreasing 
machines.) All cylinder heads are then 
given complete inspection; tapped holes 
being tried with a go-and-no-go gage. 

Directly across the aisle from the cyl- 
inder head department, cylinder barrels 
are machined. The rough cylinder bar- 
rel forgings are first brinelled. If they 





& WHITNEY AIRCRAFT PLANT 
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Within Twelve Years... . 


WELVE years ago F. B. 

Rentschler and G. J. Mead or- 
ganized the Pratt & Whitney 
Aircraft Co. and began building 
an experimental 400 hp. radial 
aircraft engine in the plant of 
the Pratt & Whitney Machine 
Tool Co., Hartford, Conn. The 
small cubicle in which they 
worked was previously part of 
the Pope-Hartford automobile 
factory. Within five months, 
these men and their associates, 
including Donald L. Brown, A. 
V. D. Willgoos and J. J. Borrup, 
produced the first Wasp engine. 
Close to a million dollars was 
expended in the developmental 
work which led, in 1926, to a 
government order for 200 Wasp 
aircraft engines. 


Since that time Pratt & Whit- 
ney engines have become world 
famous through their use by air 
line operators and military ser- 
vices. In addition to the single- 


row Wasp and Hornet types, 
Pratt & Whitney has pioneered 
in development of the first suc- 
cessful American twin-row en- 
gines, which are now finding 
wide favor in higher-powered 
military and commercial air- 
planes. 


In 1929, the United Aircraft & 
Transport Corp., of which the 
present United Aircraft Corp. 
was a part, was formed and the 
present layout, with nearly a 
half-million square feet of floor 
space, constructed in Hartford. 
The present organization spreads 
over 585 acres, includes the 
Pratt & Whitney Aircraft fac- 
tory, administration and engi- 
neering buildings, the Hamilton 
Standard Propellers plant, 
Chance Vought Aircraft factory, 
hangar for experimental planes, 
an overhaul station, and a mod- 
ern airport. 




















Fig. 6.—Operations performed on this Potter & Johnson 
machine include rough and finish bore of the cylinder head 
dome, turning the inside thread diameter, facing the flange, 
and turning the O.D. of the flange. The flange O.D. is 
machined to within 0.0005 in. as the flange is used for 
accurately locating the cylinder head in subsequent machin- 
ing operations. The machine is fully automatic except that 
it must be loaded and unloaded by the operator. For this 
series of operations, the head is clamped on the O.D. of the 
fins and centralized on a dowel hole which is added to the 
casting for the purpose. 
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meet specifications they are chucked up 
in a lathe and the outside diameter is 
rough turned, then the flange. 

While much of the equipment 
throughout the plant is standard, there 
are many instances of adaptation of spe- 
cial devices and tooling to the standard 
machines. An interesting example of 
this is the special tooling adapted to an 
automatic lathe for cutting cooling fins 
on cylinder barrels. There are three 
types of tools used; sides of the fins 
are turned down by separate tools, a 
third cuts out the center radius. Fins 
machined to size are only 0.02 in. thick. 

An unusually large amount of mate- 
rial is removed in machining forgings 
from the rough state to finished dimen- 
sions. For instance, the weight of the 
cylinder barrel forging after rough 
turning is 33 lb.; when completely ma- 
chined, 7.8 lb. The piston in the rough 
forged state weighs 7.95 lb. and is ma- 
chined down to 4.45 lb. An even more 
impressive example is the amount of 
material removed in machining the 
master rod for the single row engine. 
The master rod rough forging has an 
original weight of 58.72 lb. and a ma- 
chined weight of 15.02 lb., a difference 
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of 43.70 lb. Original forgings are made 
husky due to the absolute necessity of 
having uniform grain section in the fin- 
ished piece. 

Cylinder 
threading operation by an expansion 
chuck which acts on the bore and holds 


barrels are chucked for 


the work concentric. Milling of the 
threads is accomplished by a series of 
tools that rotate and move forward ac- 
cording to pitch. The mating thread is 
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Fig. 7.—Fay automatic lathe with spe- 
cial equipment for cutting tooling fins 
on cylinder barrels. In this operation 
fins are grooved out of the solid steel 
barrel and are 0.020 in. thick when com- 
pleted. Three sets of tools are used, one 
each for cutting sides of the fins and a 
third for turning out center portion 


hobbed on the cylinder heads on similar 
machines of an internal type. 

In grinding the barrel, the tolerance 
is plus or minus 0.001 in. and specifica- 
tions call for a finished surface straight 
and round within 0.0005 in. A _ 60-I 
Norton wheel is being used in grinding 
the chrome-moly steel barrel, with a No. 
141 grinding solution supplied by the 
International Chemical Co. Completed 
cylinder barrels are bonderized and 


between fins. 


moved across the aisle for assembly to 
the cylinder head; the only instance 
where parts cross the middle aisle which 
divides the ferrous and non-ferrous ma- 
chining operations. 

Prior to shrinking heads on the cyl- 
inder barrel the aluminum heads are 
placed in an electric oven and heated 
up to 550 deg. Fahr. In addition to as- 
sembling the head to the barrel a num- 
ber of fittings are installed in the cyl- 
inder head, such as the steel exhaust 
valve seat, aluminum-bronze inlet valve 
seat, and steel cylinder sleeves which 
are screwed and shrunk into place. This 
is all done at one heat. 

When the cylinder head is shrunk on 
to the barrel, which has been previously 
ground, the resulting effect is termed a 
“choked” barrel. Actually, the barrel 
is pushed in at the point where it joins 
the cylinder head to approximately 
0.015 in. to 0.020 in. choke on the diam- 
eter. The principal advantage is ob- 
tained under engine operating condi- 
tions when the head expands, due to high 
temperatures, more than the bottom of 
the barrel. Advantage is taken of the 





Type of Machine 


Milwaukee vertical 
miller 


Pratt & Whitney sur- 
face grinder 

Sundstrand miller 

Barnes drill press 


Barnes drill press 
Milwaukee plain miller 


Barnes drill press 
Barnes drill press 





Description of Operation 
Rough mill sides 
Rough forging inspection 
Surface grind sides 


Straddle mill wrist pin end 

Drill- re-drill and ream wrist 
pin hole 

Rough and finish bore main 
bearing hole 

Mill cap seats 

Bore 1% and 1 in. radii 


Rough and finish 1% in. 


Oper. Oper. 
No. Type of Machine Description of Operation No. 
1 Kearney & Trecker End mill 18 deg. 35 min. 
vertical miller angle to blend with 1% in. 
2 radius (both sides) 8 17 
Barnes drill press Drill and ream 0.680 in. 
3 radius both sides 18 
Kearney & Trecker Rough circular mill between 
4 vertical miller flanges 19 
Milwaukee vertical Rough circular end mill 
5 miller 3 19/64 in. radius 20 
Milwaukee vertical Finish circular end mill 
6 mil'er 3 19/64 in. radius 21 
7 Milwaukee plain miller Straddle mill cap seats 22 
8 Milwaukee plain miller Straddle mill cap seat cham- 


Summary of Operations on Master Rod 


fers 23 








radius 9 Milwaukee vertical Circular ‘ mill hub contour, 
Barnes drill press Rough drill and counter- miller ; both sides = a6 
bore in ‘“T’’ section 10 Milwaukee vertical Rough mill wrist pin end 25 
Kearney & Trecker Mill top of web at 2 deg. miller ny ; 
vertical miller 33 min. 46 sec. (both sides) 11 Milwaukee vertical Finish mill wrist pin end 26 
Kearney & Trecker Mill both sides to blend with miller 
vertical miller 1% and 1 in. radii 12 Milwaukee vertical Mill off surplus stock from 
— vertical — mill “I’”’ section, both , miler wrist pin end, both sides 27 
miller sides 1 ; 
Milwaukee vertical Finish mill ‘‘I” section, both Barnes drill press se er = — on top 98 
miller sides 14 ? . ° ‘ ‘ 
Barnes drill press Spot and drill knuckle pin Avey drill press Drill (2) No. 19 (0.166 in.) == 29 
holes, drill and ream Avey drill press Drill (2) 5/16 in. ho'es (wrist | 
lightening hole 15 pin wg , 30 
Barnes drill press Counterbore knuckle pin Gehnrich electric oven Bake at 550 to 600 deg. Fahr. 
holes both sides 16 for -% hr. 31 
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Operation Sheet on Master Rod 


Type of Machine—Barnes Drill Press Operation No. 10 


Description of Operation Name of Tool 


Clean locating surfaces, lower support pin, place rod in fixture 
and clamp large end lightly 

Locate with stud in wrist pin hole and clamp tight against 
big stud 

Bring support pin up to hub and tighten 

Clamp large end tight with ‘‘C’’ washer and nut 

Rough drill 25/32 in. radius into ‘I’ section to 1% in. dia. and 
to 3/32 in. high from center of rod to point of drill and hold- 
ing 4 5/32 in. center dimension 

Counterbore 25/32 in. radius to 1.552 in., +0.000 to —0.010 in. 1.552 in. dia. counterbore 
dia. and to 1/16 in., +0.005 to —0.000 in. high from center of 1.562 in. dia. counterbore holder 
rod holding 3/16 in. radius and 4 5/32 in. center distance 

Rough drill % in. radius to 15/16 in. dia. and to 3/32 in. high 
from center of rod to point of drill holding 1 25/64 in. center 
to center dimension 

Counterbore ¥% in. radius to 0.990 in., +0.000 to —0.010 in. dia. 
and to 1/16 in., +0.005 in. to —0.000 in. high from center of 
rod holding 3/16 in. radius and 1 25/64 in. center to dimension 

Turn rod upside down and repeat above operations 

Note: Fhickness of ‘I’ section must be % in., +0.010 in. to 
—0.000 in. to allow for polishing, all cuts must be smooth 


Base plate 
Counterboring fixture 


1% in. dia. drill 
1% in. dia. drill holder 


15/16 in. dia. drill and holder 


0.990 in. dia. counterbore and holder 


1.552 in.—1.542 in. plug gage 
6.990 in.—0.980 in. plug gage 


2-in. micrometer with extension for \% in., + 0.010 in. 
to —0.000 thickness. 














ADMINIS TRATION 











GARAGE 











ENGINEERING 














a 
ASSEMBLY | expe mMENTAL 


RECEIVING aa 
ROUGH STORES AND | 
NAVY 
ONLY 
[CYLINDER HEAD INSPECTION || 
a a AND STORAGE 


CYLINDER BARREL 


CYLINDER ASSEMBLY 






































CONNECTING ROD ee ~ oe | . 
Fig. 8.—Hall plane- Bec npeacoag — CRANKCASE 
tary machine ; for 
“choking” effect and it is said that threading _ cylinder ae es 
il ti js testalee weleand barrels. The work is 
Eo y held concentric by an PLATING a aaa 
thereby. expansion chuck in ———tek lll oe 
It was interesting to note that 16 the bore. Threads wear |p —— —— —— ed cas [ERE 
hold-down stud holes are now being ” — a aes | 7 — cmap _| 
drilled into the cylinder barrel. This pd F gg ote gy Bower cea wastes | HARDENING | 
number used to be 12; a definite indi- according to pitch. "a un be |e | _Feumnine | pr al 
cation of increased engine power. At completion of the OFrice * al aut | ROCKER ARM I AND GUIDE 
After the cylinder head is shrunk on cycle, the machine “us? % INSPECTION; CAM 


to the barrel and other fittings are in- 


automatically revers- 
es. Similar machines 








‘ FINISHED STORES 
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: | STORAGE ARMY AND NANY FINISHED STORES \§ 
serted, the assembly is taken to the of an internal type (BOND ROOM) paw 2% 
lacquer pit. Assembled units intended hob the mating =i. ghee ene — tis 
for Navy aircraft engines are given a thread in the cylin- = | ae 133 
; ‘ : a te ral der head. 5 

zine-chromate primer which inhibits 5 

rust of the steel barrel and prevents 3 | anceuny i... 
corrosion of the aluminum head. All = | —S 
units are sprayed with Japan black io Luespec tion | 
lacquer and subjected to a 4-hr. bake ao a 

at 400 deg. Fahr. Prior to the spraying Fig. 9. Floor plan of TRAIN SHED 
operation, all holes in the cylinder head- the Pratt & Whitney nnoomMommonn 


barrel assembly are carefully plugged 
to prevent paint entering the inside. It 
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Fig. 10—Bryant hole grinder set-up for finish-grind- 
ing articulated rod-pin holes in a double-row master 
rod. To prevent distortion of the rod, the entire fix- 
ture that hoJds the cap on the rod floats on four pins. 
Holes are spotted in the fixture to correspond with 
holes to be ground in the master rod. The fixture is 
made of aluminum alloy to minimize effect of cen- 
trifugal forces. 
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is believed that baking, rather than air- 
drying, gives a better finish on this 
assembly. 

Subsequent operations include ream- 
ing valve guides, cutting aluminum 
bronze inlet valve seats, grinding steel 
exhaust valve seats, and _ installing 
bronze bushings for spark plugs. The 
spark plug bushings have a reverse 
thread so that when the plug is turned 
for removal, the bushing tends to be 
tightened in place rather than pulled 
out with the plug. 

The entire assembly is then given a 
hydraulic pressure test under a pres- 
sure of 500 lb. per sq. in. This is a 
check for gas bubbles in the cylinder 
barrel forging and for flaws or inclu- 
sions in the aluminum head. It also 
tests the juncture of the steel sleeve 











Fig. 11—(Above) Carlton Radial drilling machine rigged 
with a fixed center type of fixture. Operations performed 
with the set-up are: boring, facing, reaming and tapping 
of cylinder port holes. Location of work for center distance 
is from the outside of the lower flange which is held within 
plus or minus 0.0005 in. for the purpose. Plugs placed in 
valve guide holes and fitted into a central slot in the back 
of the fixture provide positive angular location. Work is held 
rigidly against the back of the fixture by the substantial 
hinged strap shown in the front. For the tapping operation 
a lead screw is provided on the tool bar. 


Fig. 12—(Left) Master rod set-up on Milwaukee equipment 
for machining between flanges to provide clearance for the 
head of the articulated rod. Note the effect just below 
the arbor of a previous operation countersinking the formed 
counterbore with a drill press. The flycutter shown here is 
being used as a roughing tool. After the roughing opera- 
tion, a formed flycutter is passed through, then reversed, in 
order to blend in flanges with the clearance groove. The 
outer arbor bushing fits into reamed holes in the master rod. 
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with the aluminum head. Assembled 
units are again inspected by Pratt & 
Whitney and Navy or Army inspectors, 
depending whether the unit is intended 
for commercial or government use, then 
sent to the finished stores department. 

Details on sequence of operations for 
machining a master rod from the rough 
to the finished state are given on pages 
14 and 15. These details were obtained 
from sheets summarizing operations 
which are supplied to the manufactur- 
ing department foremen. Additional 
routine data are printed on the sheets, 
including the part number, kind of ma- 
terial, and department number. Ma- 
chine operators are supplied with simi- 
lar sheets listing in detail the sequence 
of operations, dimensions, and _ toler- 
ances for which they are individually 
responsible. ; 

Some examples of precision toler- 
ances required are: piston ring grooves 
held to 0.0002 in. of being square; wrist 
pin bosses diamond bored to tolerance 
limits of plus 0.00035 in. to minus 
0.00025 in. diameter; and piston pin 
outside diameter lapped within plus or 
minus 0.00025 in. 

No evidence of the close weight tol- 
erances maintained in production of 
parts at Pratt & Whitney appears on 
the operation sequences reproduced 
here. The double-row master rod as- 
sembly, for example, is held to a 
specified weight tolerance of 0.03 lb. It 
is interesting to note that if the compo- 
nent parts which make up this particu- 
lar assembly were finished to maximum 
tolerance limits, the entire assembly 
would be overweight. The link rod when 
polished to final finish must check to a 
weight tolerance of 0.01 lb. Pistons are 
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Fig. 14—( Top) Gehnrich conveyor-type, electric oven 
for drying various primers and paints. 


Fig. 15—(Center) Grinding the cylinder barrel with 
a Bryant deep hole grinder prior to shrinking on 
the head. A 60-I Norton wheel is being used in 
grinding the chrome-moly alloy steel barrel, with No. 
141 grinding solution supplied by the International 
Chemical Co. Grinding tolerance is plus or minus 
0.001 in., and the finished surface must be straight 
and round within 0.0005 in. 


Fig. 16—(Left) Leland-Gifford 2-spindle machine 

for drilling rocker shaft holes in the cylinder head. 

A special machine of which several different types 

are required to manufacture the various active eylin- 
der designs. 
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Fig. 17—Master rod shown 
set up on Abrasive machine 
for operation which grinds the 
parting surface to mating fit 
with cap. Ground caps are 
used as a gage to test mating 
surface on the rod and no tol- 
erance is allowed on final fin- 
ish surfaces of either part. 
The clamping fixture holds 
the rod against a half plug 
made in the form of a crank- 
pin. 











held to a plus or minus 0.01 lb. weight 
limit. The master-rod single row within 
0.02 lb. 

Reasons for giving parts high finish 
are several. Designers of aircraft en- 
gines have constantly before them the 
problem of reducing weight to horse- 
power ratio. Parts must be designed to 
withstand maximum conditions of stress 
and must be absolutely reliable under 
ali operating conditions. Furthermore, 
parts must be interchangeable. Any 
small tool scratches permitted to remain 


Fig. 18—(Above) Fixture for boring and tap- 
ping operations on blower section port holes. 
In this fixture, mounted on a Morris radial 
drill, the casting is located by a central plug 
and a dowel which registers in one of the 
eight engine mounting bolt holes. The casting 
is held rigidly against the face of the fixture 
by screws in the remaining seven bolt holes. 
The operation illustrated is tapping and it 
will be noted that, for this operation, a lead 
screw is provided on the tool bar. 


Fig. 19——(Left) Sundstrand machine arranged 
for milling operation on ends of link rods. 
Work pieces are clamped on rotary tables and 
the operation is continuous. Cutters on the 
left spindle mill both faces on one end of the 
articulated rod and the operator changes rods 
to the table at the right for facing the other 
end which is of different thickness. Various 
types of rods can be quickly accommodated 
on this machine by a simple changeover of the 
turntable clamping fixtures. 
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on the surface of a highly stressed part 
might easily be the starting point for 
failure. This accounts in part for the 
painstaking care with which aircraft 
engine parts are polished and it is in- 
teresting to see men in this very modern 
Pratt & Whitney production plant, do- 
ing laboriously slow handwork on vari- 
ous pieces to achieve the desired high 
finish. As part of inspection routine, 
many engine parts are magnafluxed and 
a high surface finish naturally shows 
up minute defects bettcr with this type 
of inspection. 

A number of special fixtures have 
been designed by Pratt & Whitney en- 
gineers for unusual machining opera- 
tions where standard machinery is used. 
Several outstanding examples are illus- 
trated in the photographs reproduced 
herewith. Fig. 10 shows in detail the 
fixture used to clamp the double-row 
master rod while articulated rod-pin 
holes are finish ground. The unit is 
made of aluminum alloy to minimize 
the effect of centrifugal forces. So that 
the rod will not be distorted, the entire 
fixture is designed to float on four pins. 
Other types of fixtures include a device 
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for clamping the master rod during 
grinding of the cap mating surface, 
Fig. 17; jig for holding blower section 
during boring and tapping of port 
holes, Fig. 18; fixture for holding 
crankcase section during milling opera- 
tion, Fig. 20; and arrangement for 
holding the crankcase for the operation 
of drilling the tappet guide holes, 
Fig. 21. 

Completed parts and group assem- 
blies are transported on electric trucks 


















Fig. 20—(Above) Sundstrand machine set up 
for milling crankeases. The specially designed 
machine must produce accurately and smoothly 
the milled pads for the cylinder bolt-down sur- 
faces. It is arranged to accommodate a number 
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to the finished stores department. They 
first go to a dispatching floor located in 
the storeroom. Units are classified ac- 
cording to the purpose for which they 
are intended, most of them to be assem- 
bled into commercial, Army or Navy 
engines, and a few for spare parts 
stock. All parts to be assembled into 
engines are segregated one month prior 
to the scheduled assembly date. This 
allows ample time for making up any 

(Turn to page 37, 


please ) 





of different crankcase designs. 


Fig. 21—(Left) Special fixture attached to a 
Leland-Gifford machine for 
guide holes in the front and rear section of the 
two-row crankcase. In this photograph the rear 
section is shown mounted in place. 
located diametrically by a plug which fits into 
the main bearing liner. 
determined by a plug fitted through the strap 
visible on the front of the case into a dowel 


drilling tappet 


Work is 


Angular location is 


hole in the crankcase section. 
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Larger in-line en- 
gines as well as 
the new V-type 
railear engine are 
erected in a bay 
of the new build- 


ing. 


By 


‘i _ ~ ' | ast 


Geschelin 


‘ 


Nateco multiple ONSIDERING the recent prog- 


drill presses are 
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used for drilling 
holes in the Model 
H cylinder blocks 


ress of the automotive diesel en- 

gine, it is of more than passing 
interest to learn something of how the 
modern Diesel is manufactured. For 
this purpose, we have selected the Cum- 
mins Engine Co., Columbus, Ind., as a 
unique example of an engine builder 
who pioneered the high speed Diesel in 
the U. S. A. and approximately 40 per 
cent of their production is automotive 
engines. 

Starting from scratch, Cummins now 
produces a line of high-speed diesel en- 
gines ranging from 20 to 500 hp. Flex- 
ibility and versatility are by-words with 
Cummins, for these engines will be 
found on transcontinental buses, heavy- 
duty trucks, on tugs and yachts, on trac- 
tors, on high-speed motorized railroad 
trains, and on all manner of industrial 
equipment. 

When the writer first visited the 
Cummins plant late in 1932, the com- 
pany had just embarked upon an ambi- 


Boring cyFmder liner holes in the 
Model H automotive diesel block 


on a Moline Hole Hog. 
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tious program of production of the four 
and six-cylinder truck engines. Today 
the plant is to be expanded in an effort 
to keep pace with the rapidly growing 
demand for Diesel power. Recently, 
they built two new buildings—one hous- 
ing the new experimental department; 
the other for storage and large indus- 
trial engine assembly. However, since 
the plant still is limited to a production 
of 15 truck engines per day, further 
expansion is planned on before the end 
of the year to improve the production 
problem. 

It is a matter of note that Cummins 
has the distinction of being one of the 
few American stock engine manufac- 
tures building their own fuel pump and 


|| Production 


(Right) Joint face of main bearing 
caps is milled on the Milwaukee mill 


shown here 
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THIS IS THE SEVENTEENTH IN THE SERIES 
OF MONTHLY PRODUCTION FEATURES. 


injection system. This entails some ex- 
traordinarily precise machining and fit- 
ting which is quite unmatched by any 
operations incident to the building of 
gasoline engines. 

Careful planning and arrangement of 
equipment and departments have pro- 
duced an excellent pattern for a rela- 
tively moderate volume of production. 
Manufacturing equipment, in the main, 
is of universal type and capable of pro- 
ducing a wide variety of parts with but 
a simple set-up. In some cases, as for 
example in the case of fuel pump bodies, 


arefully 















(Left) Cincinnati milling machine 
is set up for straddle-milling bear- 
ing faces of connecting rods 


the same machine is used for the entire 
range of pump sizes. 

In this type of operation, jig and fix- 
ture design plays a prominent role and 
careful tool design holds the key to 
economy and favorable costs. 

Roughly, the plant may be divided 
into a number of production depart- 
ments, each having a specific responsi- 
bility. First there is the large general 
machine shop which handles the bulk 
of parts production, including fuel 
pump bodies and parts, rough-machin- 
ing of injector bodies, rocker arms, etc. 


Planned 
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The very heart of the Cum- 
mins engine is its fuel dis- 
tributor. This Heald surface 
grinder is used to finish-grind 
the contact face of the dis- 
tributor disc housing cover. 
Following this operation, the 
dise is machine-lapped, and 
then hand-lapped to produce 
a perfect mating surface 
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Selective fitting of 
injector plungers 
in bodies is facil- 
itated by this re- 
eently installed 
Norton precision 
grinding machine. 
Perfection of sur- 
face finish is an 
important attrib- 
ute to this opera- 
tion 
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Another of the major divisions is the 
machine shop for the four- and six-cyl- 
This has a line of more 
or less unit type machinery which is 
fiexible in character and may be changed 
without great expense to accommodate 
any changes in product design. 
department also contains a section de- 
voted to the production of connecting 


inder blocks. 


PRODUCTION 


rods, and another to cylinder heads. 


The connecting rod line is notable for 
its simplicity and great flexibility since 
it accommodates, interchangeably, all 
the variety of sizes used in the entire 
line. 

On the second floor of the main ma- 
chine shop building are two major ac- 
One department is devoted to 
the assembly and testing of fuel pumps; 
the other for machining, fitting, assem- 


tivities. 


bly, and testing of the injectors. 


The larger of the two new buildings 
mentioned earlier is devoted to certain 
related activities. 


rail-car engines. 


One of the most interesting features 
in the machining of the V-12 cylinder 
block is the use of a huge Davis boring 
tool for cylinder bores. 
performs the operations of rough-and 
counterboring, and 
cessing in one set up. Davis expanding 
blocks are used to rough and finish bore 
and counterbore all diameters complete 
The tool is constructed 
with a roller bearing stop collar for 
accurately gauging the 
counterbore. 


finish-boring, 


in one pass. 





V. W. McMullen. Manufacturing Man- 


ager 

f. FE, Sprague....Production Manager 

W. Somers......J Chief Inspector 

R. C. Dick.......Methods & Time 
Study 

a ok | eee Superintendent 

b, COBWFORs cicccccd Foreman Injector 
Dept. 

S. Robbins.......Foreman Fuel Pump 
Dept. 


Chas. 


Factory Executive Personnel 


pre-alane Foreman Test Dept. 


Robert Tliurston.Foreman Small En- 


M. 


,. 


gine Assembly 


jreenleaf..Foreman Large En- 


gine Assembly 


2. C. MeDonald..Foreman Small Parts 


Machine shop 


Ma neaso Nee Foreman Large Parts 


Machine Shop 


ere are Foreman Tool Room 
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This 


One section is used 
for storage of many parts used here. 
Another section takes care of the as- 
sembly of large industrial units. 
is a large bay fitted with the latest type 
of large precision boring and milling 
machines for the machining of the big 
cylinder blocks for the 500 hp. V-12 
The assembly line for 
the large engmes also is housed in this 
building. 


There 


This one tool 


depth of the 














MANUFACTURING 





Inspecting connecting rod forgings. 
up includes a Magnaflux machine for explor- 


ing soundness 


After the boring operations, the tool 
is moved back and a split spacer collar 
is inserted, after which the grooving 
operation is performed. All three of the 
packing ring grooves are recessed at 
the same time. Due to the size of the 
tool, and the nature of the work, it was 
necessary to rear pilot the bar in the 
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This set- 


Fe OE 


£ ighossct! sea 





finish machined hole. 
is supported in a rotating bushing. 
The second of the new buildings is a 
small structure devoted exclusively to 
experimental work and C. L. Cummins 


The front pilot 


makes this place his headquarters. 
Among other things, the experimental 
department boasts a fine machine shop 











(Above) Unique but 
simple set-up was de- 
veloped for drilling 
the five, 0.005 in. 
diametering holes in 
the injector cap. It 
is necessary to use a 
special drill which is 
rotated at 10,500 
r.p.m. Note the ver- 
nier with magnifying 
glass used fer pre- 
cise angular setting 
of the work 


(Left) Battery of 
heavy-duty precision 
boring and milling 
machines installed in 
the new building for 
machining big diesel 
blocks. A Universal 
boring machine may 
be seen in the fore- 
ground 


fitted with the very latest type of tool 
room equipment. 

With but few exceptions, Cummins 
makes all of the parts that go into the 
entire line of engines. Many of the 
parts require very close limits and in 
that respect differ largely from the 
usual practice in gasoline engine plants. 
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Milling inlet and drain connection of injector on No. 2 Cin- 
cinnati milling machine. This is one of a series of prelim- 
inary machining operations prior to tin-plating and the 

final machining 


"S PRODUCTION FEATURE: 
The injector, for example, is a very 
fussy part. It comes in the rough as a 
drop forging. The forging is rough- 
machined in the general machine shop; 
then it takes a number of finishing op- 
erations in the injector department. 
After being completely finished, the 
injector bodies are returned to the ma- 
chine shop where they are fitted with 
plungers. The procedure here is to 
grind the plunger diameter on a Norton 
grinder as a selective fit for each indi- 
vidual injector bore. Even this does 
not satisfy the acceptance standard. 
The injector bodies with fitted plungers 
come back to the injector assembly de- 
partment and go through the various 
stages of selective assembly. Then the 
completed injector is tested on a spe- 
cial machine which measures plunger 
leakage under an oil pressure of 3000 
lb. per sq. in. If the leakage exceeds 








OPERATION 
Mill top and bottom and main 
bearing pads, rough and 


finish mill bearing cap re- 
cess 


Drill and ream (2) locating 
holes to 5% in. diameter 


Bore main bearings, half- 
hole (rough) 


Bore main bearings, half-hole 
(semi-finish) 


Rough mill ends 
Finish mill ends 


Rough drill camshaft holes 
Bore camshaft holes 


Mill both sides complete 


Bore and face gear centers 
Bore cylinder liner holes 
Face sides of main bearing 
Drill gear housing end 

Drill flywheel end 

Drill camshaft side 

Drill top holes 

Drill bottom flange 


Drill main bearing stud holes 


Factory Routing, 


EQUIPMENT 


Ingersoll milling machine 


Radial drill press 
Barnes boring mill 
sarnes boring mill 


Lucas duplex milling ma- 
chine 


Lucas duplex milling ma- 
chine 


Rockford boring machine 
Cleveland boring mill 


No. 4 Cincinnati hor‘zon- 
tal milling machine 


Cleveland boring mill 
Moline hole hog 
Rockford boring mill 
Natco multiple drill press 
Natco multiple drill press 
Natco multiple drill press 
Nateco multiple drill press 
Natco multiple drill press 


Natco multiple drill press 


Cylinder Block 


OPERATI 


Counterbore 21 stud _ holes, 


ream 14 stud h 
stud holes 


Drill 8 o'l lines, drill 4 holes, 
tap 2 7/16 in. U.S.S. press 


Drill 10 holes 


Tap 27 holes, drill 17 holes, 
ream 8 holes, bore 1 hole press 


Drill 55/64 in. through and 


ream % in. tl 


counterbore 7 x \% in. deep. 


Drill “W’’ hole 


13/16 in. deep and tap 7/16 
in. S.A.E. to bottom. Drill 


(1) hole 9/16 i 


ON EQUIPMENT 
Cincinnati radial drill 
oles, tap 14 press 


Hammond high speed drill 


Cincinnati radial drill 
press 


Hammond high speed drill 
Cincinnati radial drill 
1rough and press 


(0.386 in.) x 


n. through. 








Face off main bearing 21%. 
in. diameter. Spot face bot- 
tom flange % in. diameter. 
Tap (9) holes % in. S.A.E. 
x 1% in. deep. Tap (8) holes 


a 


3% in. S.A.E. x % in. deep. 


Drill (4) ‘‘Q”’ holes (0.332 in.) x 
1 in. deep. Dri‘l (1) 55/64 in. 
through and ream 7% in. 
through. Counterbore 
1 1/16 in. diameter x %% in. 
deep. Face off idler gear, 
main bearing, and cam- 
shaft. Drill (1) ho’e 1 3/16 
x 34% in. deep and ream 
1% x 3 in. deep. Tap (8) 
holes % S.A.E. x % in. deep. 
Tap (19) holes 7/16 in. 
S.A.E. x 7% in. deep. Drill 
(1) hole 7/16 in. through 
and tap 4 in. pipe 


Countersink 18 stud _ holes, 
drill 10 holes, ream 6 holes 


Cineinnati radial drill 
press 


Cincinnati radial drill 
press 
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MANUFACTURING CUMMINS 


DIESEL ENGINES 


Ls) 
wr 





OPERATION 
Inspect and magnuflux, weigh 
and date received 


Rough - bore crank -end to Norton 
3 1/16 in. diameter and pin 


end to 1 53/64 in. diameter 
2.386 in. dimension 
Straddle mill pin end to 2% 


in. diameter 


to 2.204 in. diameter 





EQUIPMENT 


Straddle mill crank end to Cincinnati duplex miller 


Rough and finish-bore pin end Moline hole hog 


Broach pin end to 2.2505 in. Lapointe broach machine 
diameter 

Mill locating pads to 4.808- Pratt & Whitney miller 
4.812 in. 


Factory Routing, Connecting Rod 


OPERATION 


Mill bolt pads to dimensions 
3 1/32 in. mill nut pads to 
dimension 2 21/32 in. and 
split and burr 


Grind end faces on cap 


Drill (2) 19/32 in. holes in rod 


. Drill (2) 19/32 in. holes in cap 


Mill end faces on rod 


Grind end face of rod 


Bore half-hole in rod and cap 
and chamfer 


Drill ™ in. oil hole and 
17/64 in. 


EQUIPMENT 


Cincinnati milling ma- 
chine 


Abrasive Machine Tool 
Co. 


Manning, Maxwell & 
Moore drill press 


Manning, Maxwell & 
Moore drill press 


Brown & Sharpe horizon- 
tal milling machine 


Abrasive Machine Tool 


Co. 


Bement boring mill 


Henry & Wright drill press 








the quality level, the plunger must be 
replaced by one having a better fit. 

Actually, the clearance between the 
plunger and the broached bore is so 
minute that it would be impossible to 
measure it accurately. 

Another very fussy part is the dis- 
tributor for the fuel pump. The two 
steel disks forming the distributor must 
be perfectly planed and polished so as 
to produce what might be termed a 
sucking fit. This delicacy of fit is es- 
sential when it is considered that the 
two elements are in intimate contact 
with practically no lubrication and yet 
have a relatvely high rubbing speed 
with respect to each other. Because of 
these conditions, friction must be held 
to a negligible value. 

In preparation for this kind of service, 
the disks are machined in the usual 
manner; then ground on a Heald verti- 
cal surface grinder; then lapped on a 
Norton lapping machine; and then hand- 
lapped on a surface plate. When com- 
pleted, the mating surfaces can be 
brought together with a wringing fit. 

Another practice that differs quite 
radically from that of other engine 


Nateo multiple spindle drilling set- 
up for machining cylinder heads 
and rocker arm housings 
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builders is the installation of cylinder 
Cummins uses wet liners which 
are dropped into place and retained 


liners. 


without shrink or press fits. 


quently, the liners require no further 
operations after assembly, i.e., no hon- 
ing or lapping to correct for press fit 


distortion. 


For the benefit of those who may be 
interested in following the details of 
some of the major parts production, we 
have reproduced complete factory rout- 
ings giving all the operations on each 
of the following parts—cylinder block, 
connecting rod, cylinder head, and in- 
jector body. 


These routings 


story completely. 


Barnes heavy-duty boring mill with 


massive fixture is used for 


ing main bearing holes in Model 


MANUFACTURING 


Conse- 


tell the 


line bor- 





CUMMINS DIESEL ENGINES 











H Block 
o > | e 
Factory Routing, Cylinder Head 
OPERATION EQUIPMENT OPERATION EQUIPMENT 
Miil manifold face Milwaukee milling ma- Drill (2) dowel pin holes 23/64 
chine 


Straddle mill top and bottom 
faces. Rough cut 


Straddle mill top and bottom 
faces. Finish cuts 


Profile mill injector and 
manifold pads on top 


Bore 1.686-1.688 in. dia. Cut 
1% dia. x 5/32 in. grooves. 


Undercut 1 5/16 dia. x %4 in. 
and machine 60 deg. angle, 
two injector sleeve holes. 


Drill (16) holes. Drill (4) let- 
ter Ix % in. deep. 


Ream (4) valve seat holes. 
Drill (4) valve guide holes 


Drill (1) 17/64 x 9/16 in. deep 
and tap 5/16 S.A.E. x % in. 
deep 


Drill (1) 11/32 x 1% in. deep. 
Drill (1) % in. through and 
counterbore 1 x % in. deep. 
Drill (1) 7/16 in. through 
and tap 4 in. pipe. Drill 
(2) % in. through 


Drill (1) % in. through and 
counterbore 1 x % in. deep. 
Drill (2) dowel pin holes 
23/64 x 3, in. deep and 
ream. Drill (2) and tap % 
U.S.S. x % in. deep. 


Drill (2) 7% in. through and 
ecounterbore 1 x % in. deep. 


Cincinnati duplex miller 

Cincinnati duplex miller 

Brown & Sharpe No. 3 
vertical milling machine 


Colburn heavy duty @drill 
press 


Natco multiple drill press 


Natco multiple drill. press , 


Edlund 3-spindle high 
speed drill press 

Edlund 3-spindle high 
speed drill press 

Edlund 3-spindle high 


speed drill press 


x % in. 
0.375 in. 


deep and ream 


Drill (2) 
and tap 
deep 


17/32 x % in. deep 
5g U.S.S. x % in. 


Drill (4) 11/16 in. through and 
spot face 1 3/16 in. 


Drill (1) 
deep 


27/64 x 11/16 in. 


Drill (1) 4 in. through 


Tap (11) % in. U.S.S. to bot- 
tom 


Tap (4) 5/16 in. S.A.E. to bot- 
tom 


Drill (1) 21/32 in. 
through) 


(one-half 


Drill (2) % in. through and 
counterbore 1 x % in. deep 


Drill (1) 21/32 in. (one-half 
through) and counterbore 
15/16 x % in. deep. Drill 


(8) 9/16 in. through 
Seat (2) Inj. sleeve sea!s 
Drill (6) 15/16 in. through 
Drill (2) dowel 


23/64 x % in. 
ream 0.375 in. 


pin holes 
deep and 


Spotface (6) stud holes. 


Cut water passage. 


Edlund 3-spindle high 
speed drill press 
Cincinnati radial drill 


press 
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1938 Car Design Trend 
Emerges 
(Continued from page 1) 


the way for next season. There has been 
a good reaction from the field on the 
new four-speed transmission. 

In recent years the overdrive has be- 
come important adjunct on many makes 
of cars and holds much of popular ap- 
peal due to improved performance, bet- 
ter fuel economy, and longer life of 
chassis units. In this picture is the 
Columbia two-speed axle which gives 
the overdrive effect at the axle shaft 
instead of at the transmission. This unit 
is available as a replacement job on the 


NEWS OF THE 


INDUSTRY 


provements to provide better perform- 
ance and in some cases better fuel econ- 
omy. For this reason some slight 
increase in displacement and in some 
instances an increase in compression 
ratio is expected. So far as the latter 
point is concerned, the impression is that 
most engines have just about reached 
the limit of compression ratio with pres- 
ent fuels, and the only ones to boost 
compression ratio will be those whose 
present rating is below the top limit. 
One well-known engine designer has 
ventured the opinion that current engine 
design appears to be limited by fuel dis- 
tribution and the quality of the charge 
to individual cylinders. He feels that 


Ford V-8 and has been approved as op- | 


tional equipment at the factory on the 
Lincoln-Zephyr. 

There is another movement afoot that 
holds interesting possibilities. It is 


understood that three independents, and | 


maybe one other large organization, al- 
ready have released for production a 
power shifting (remote control) device 
which is used in conjunction with the 
conventional transmission with or with- 
out overdrive. This control eliminates 
the usual gear shift lever as on Hudson 
and Terraplane when using the Bendix 
finger-tip control. The point is that with 
power shifting, particularly in conjunc- 
tion with overdrive, it is possible to 
demonstrate performance approaching 
that of a semi-automatic transmission. 
Where power shifting is adopted, there 
should be seen some form of the in- 
verted transmission with cover at the 
bottom as on LaSalle and Cadillac last 
season. 


Suspensions 


At least two car manufacturers are 
making a radical change in rear spring 
suspension. It should be noted that 
neither of the companies has any inten- 
tion of bringing out independent spring- 
ing at the four corners. 

One of the makes (now an open secret 
that it is a General Motors car) has coil 
springs at rear as well as at the front, 
eliminating the rear leaf springs. How- 
ever, the rear axle is conventional and 
it will use the same torque tube drive. 
The big coil springs lend themselves to 
the application of the new low-pressure 
direct-acting shock absorbers. Lateral 
stability is provided by the introduction 
of a sway-bar of special design. 

The other car builder, an independent, 
will use leaf springs of special design 
incorporating some features that pro- 
vide controlled frictionless characteris- 
ties. 

In both cases it is the aim of the de- 
signers to produce a suspension having 
the characteristics considered most de- 
sirable with independent springing all 
round but without its present disadvan- 
tages. 

Engines 


Most makes are entering the new sea- 
son with time-tried units some of which 
will be ready for redesign next year. 
It seems quite probable that the 1938 
models will feature many detail im- 
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future development must look to some 
form of solid fuel injection with which 
both quality and distribution of charge 
may be positively controlled. 

The valve-in-head engine is holding 
its own and is being continued on cars 
that have featured this design. How- 
ever, at least one producer is striving 
for better combustion control, using a 
formed combustion chamber. The pen- 
dulum seems to be swinging to more 
aluminum pistons and more of the new- 
comers are going in for tin-plating. Our 
source of information intimates that this 
coming season may see the end of cast 
iron pistons on one or more cars. 

One of the high production low-priced 


Photo Courtesy Union 
Pacific Railroad 


i at a 
sy thou 
ac e ha ‘ 
son reds have 
rersO £ a Vv * on ‘ e 
nan J o _qcatit qury 
@ try w all thought - eal ¥ for almor re yrately é 
+ ates § rou or ¢ 4 ace : 
° nate » ¥ nd , ane a ° 
elim a i kly orre 
‘ st 1CK*) »e\ W : 
\iveries : s of st elim pility aad your a“ - ateel 
on ov yuiie © : © 
ands of ynstrat ng jet us hie < all ersor wt au & 
> ¢ ec « e 
peen de . peedet 4 10 = , require 1 plant 
yver atee s oe estan \ regula . Son. ‘eve 
rivet * N\ you we -erson at 
; ’ ve Jetro 
simply merge™ oseP Ci gcinnalls \ 
eae mp =, Tours,” , Caty- 
ne ed pro Jers y 
are - 12> 
aken ¢ \wat aelp 
. Chicae* Posto™ Phila R 
at © 
1 Bu 
\ane- 


When writing to advertisers please mention Automotive Industries 





30 


cars has given much attention to its car- 
buretion and ignition and its engineers 
have succeeded in picking up about 1% 
miles per gallon. 

So far as can be learned, Packard re- 
mains as the only user of the 10 mm. 
spark plug. Packard has had great suc- 
cess with this plug and it seems only 
a question of time before other engineers 
will adopt it. The tendency certainly is 
in that direction judging by the fact 
that many 1938 cars will change from 
18 mm. to 14 mm. 


Other Changes 


Every manufacturer who adopted 
hypoid rear ends last year appears well 





NEWS OF THE INDUSTRY 
satisfied with the service history. In 
fact, reports from the field are better 
than ever before and noise particularly 
has elicited negligible comment. One 
important producer who had hypoids 
only on two medium-priced models is 
expected to carry them throughout the 
entire line of four models. 

Steering gears are expected to exhibit 
some changes representing unusual ad- 
vances in practice. One low-priced car 
will have a new gear that is designed to 
eliminate wind wander at high speeds. 
A higher-priced car has adopted another 
form of gear that seems to answer all 
the requirements of good control coupled 
with perfect geometry. 
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LAPPED SURFACES 


Strom Steel Balls possess that extra measure 
of quality by means of which the ultimate in 
ball bearing performance is achieved. 


This special lapping practice is exclusive with 


Strom. 


Physical soundness — correct hardness — size 
accuracy and sphericity are guaranteed in all 


Strom Balls. 


Other types of balls—STAINLESS STEEL 
— MONEL — BRASS & BRONZE — are also 


available in all standard sizes. Write for full 


details. 


Siro 


STEEL BALL CO. 


1850 So. 54th Avenue, Cieero, HL. 


The largest independent and exclusive Metal Ball Manufacturer 





July 3. 


1937 





One of the unexpected developments 
promises to be the first big change in 
battery applicaton in many years. Quite 
a few makes are preparing to house the 
kattery under the hood, which in itself 
is not a complete novelty. The novelty 
comes in the fact that the old accustomed 
form of the battery has been changed 
to accommodate it to a mounting on the 
dash. The new battery will have the 
cells assembled end-to-end making a 
long, narrow rectangular package which 
will be mounted in some convenient loca- 
tion where it can be properly ventilated 
and cooled. 

There is a continuing trend to a still 
further simplication of chassis lubrica- 
tion. One popular low-priced car accom- 
plishes this objective by increasing the 
number of anti-friction bearings, using 
needle bearings, specifically. 

No passenger car builder has found it 
practical or desirable at this stage to 
make any changes in chassis design to 
accommodate the trailer. This is not 
due to any inertia on the part of the en- 
gineers, but is due to the present lack 
of standardization, particularly with re- 
spect to hitches and weight distribution 
within the trailer. 


Concours Reactionary 


Paris Competition Brings 
Few Extreme Cars 


Reaction against extreme models, col- 


| ors mostly of medium value and color 
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bands and belting of chromium-plated 
metal of moderate size were the out- 
standing features of the two Concours 
d’Elegance for Automobiles, held June 
15 and 25 at the Bois de Boulogne, 
Paris, according to P. H. Chase, color 
specialist of the Paris office of the Duco 
color advisory service. 

A survey of the exhibits showed that 
black and green vied for first choice 
in color, the former well in advance of 
other colors at the June 15 display, 
while green took first place on June 25, 
with black a close second. 

Blue followed black in the popularity 
of the colors at the June 15 exhibit, 
with green, ivory, brown, gray, red and 
yellow in the order given. However, 
at the June 25 exhibit, the order of 
color presentation was somewhat al- 
tered with green leading, then followed 
black, blue, ivory, red, brown and gray. 

At neither of the exhibits were black 
fenders used except on black cars, the 
fenders in virtually every case being 
the same color as the car. Very few of 
them were in lighter contrasting shades 
or in darker shades of the car colors, 
showing that the popular trend in that 
respect is being maintained. 

Brown had an unusually prominent 
position in the list of color percentages, 
according to Mr. Chase, because that 
color is often used as a secondary color 
for decorations, he explains. Ivory was 
fairly well represented, as is usually 
the case on competitions of the kind. A 
great many cars, notably those finished 
in gray, presented metallic lustre ef- 
fects. 
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Some novel designs were shown in 
decorations which were carried out 
either in contrasting colors or in chro- 
mium plate, taking the shape of curved 
stripes under the windows or running 
down the back fenders and sweeping 
up to the front of the hood. Some con- 
vertible cars had tops of colored fabric 
contrasting with the color of the car. 

In general, lines did not show any 
trend toward decided changes other 
than that accentuated airflow designs 
appeared to be on the wane. Aerody- 
namic principles have, however, not 
been forgotten since great care seems 
to have been taken to suppress sharp 
curves and anything that might form 
an obstacle to the air. 

The use of leather upholstery is still 
on the increase, but an interesting fea- 
ture, also, was an increase in the use 
of leather substitutes. Popularity of 
pressed steel wheels and of wire wheels 
is growing. ‘ 

There were 165 cars entered in the 
two exhibits, American makes being 
represented by Packard, Lincoln, Chrys- 
ler, Studebaker and Dodge. 


Industry Ahead of Schedule 


(Continued from page 1) 
month since the plants have been on a 
four-day week since first of June 
All companies lose one working day 
next week, with the July 4 holiday ob- 
served on Monday. This cuts the num- 
ber of working days in July for com- 
panies on a five-day week to 21 
compared with 22 in June. 

While retail sales have held up 
strongly this far into the summer, there 
is a suggestion of seasonal decline in 
the latest delivery figures reported to 
the factories. Nine companies report- 
ing by 10-day periods showed a drop of 
12 per cent in deliveries from the first 
to the second 10 days of June. Only 
three of the nine companies showed 
gains. Some of the declines are ex- 
plained by shortage of cars resulting 
from interruptions to operations 
earlier in the month but there still re- 
mains evidence of a softening in retail 
demand in line with the advanced sea- 
son. 

William S. Knudsen, president of General 
Motors, announced that the millionth motor 
vehicle of the calendar year built by its 
United States and Canadian factories was 
turned out June 24 by General Motors Cor- 
poration. The millionth car in 1936 was pro- 
duced on June 15, just seven working days 
earlier than it was produced this year. 

Sales of Buick motor cars during the 
second 10 days of June totaled 6,569 units 
compared with 3,988 in the corresponding 
period of June last year, a gain of 2,581 cars 
or 64.4 per cent, it was announced by W. F. 
Hufstader, general sales manager. Total 
sales of used cars during the second 10 day 
period of June totaled 10,595 units with the 
used car stocks remaining unchanged from 
the previous period at approximately 31,000 
ears. At the rate of turnover maintained 
thus far this year this represented 28 days’ 
supply, Mr. Hufstader said. 

Paul G. Hoffman, president of The Stude- 
baker Corporation, reports the sale of 5780 
passenger cars and trucks in the first 20 
days of June compared with 5052 in the 
corresponding period of June, 1936, an in- 
crease of 14 per cent. For the year to date 


Automotive Industries 





NEWS OF THE INDUSTRY 


sales were 52,279 compared with 45,063 last 
year, an increase of 16 per cent. Studebaker 
truck and commercial car sales during the 
first five months of 1937 were 75.9 per cent 
greater than during the corresponding period 
in 1936, according to Geo. D. Keller, vice- 
president in charge of sales. 

Diamond T Motor Car Co. sold 6626 trucks 
in the first five months of this year aguinst 
5756 for the like 1936 period. 

Sales of Hudson and Terraplane cars for 
the three weeks ended June 19 totaled 8932 
cars and sales showed a steady upward 
trend during that period, according to W. R. 
Tracy, vice-president in charge of sales. 


U.S. Tire Ready Soon 
The U. S. Tire, a popularly priced quality 


tire built especially for independent dealers, 
will soon be introduced by U. S. Tire Dealers 
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Mutual Corp., as a companion line to U. S. 
Royal and U. S. Royal Master. 

Identified on the sidewall with the mark- 
ing “I.D.’’ (Independent Dealers), the U. 8S. 
Tire will be available in a complete range of 
sizes for both passenger cars and trucks. 


Frigidaire in New Lines 


Frigidaire division, General Motors Cor- 
poration, will broaden its manufacturing 
and marketing activity in the near future 
with entrance into the general appliance 
field, E. G. Biechler, general manager, an- 
nounced. 

First appliances to augment the divisions 
domestic and commercial refrigeration 
equipment will be electric ranges and e’ec- 
tric washers, Mr. Biechler said. Complete 
lines of both products are in the process of 
development and will go into sroduction in 
the not too distant future, he said. 
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Diamond T Model 301, just announced. A rein- 

forced X-member frame with three additional cross 

members is used. Extra gusseting stiffens the junc- 
tions of the X and the frame side rails 


THE FIRST ALL-PURPOSE 
MODERN BROACHING MACHINE 


announcing: 


The “Universal” by Colonial. 
High Production capacity — 
automatic operation—adjust- 
able cutting speed—high or 
medium return—excess face 
plate capacity—provision for 
special attachments including 
follow-rests and spiral broach 
drive—chip trough ample for 
longest broach—replace- 
oble bronze cross-head shoes. 


COLONIAL BROACH COMPANY 


147 Jos. Campau Ave. ; “en 
DETROIT, MICHIGAN 





Utmost flexibility makes tne “Universal” 
oo adaptable to virtually any. surface or 

hole broaching job. A copy of bulletin 
Ss 100-8A with complete description is yours 
for the asking. 
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New Engine for Diamond T 
(Continued from page 5) 


low center of gravity with a loaded 
frame height of 22% in. above ground 
with standard tires. 

Side rails of the frame are 6% in. 
deep, of %4 in. stock; and reinforced 
by straight X-sections of 8 in. maxi- 
mum depth and three additional cross 
members, inc'uding « wide steel tank 
support. An extra wide and deep front 
cross member is provided to prevent 
weaving at the front of the frame. At 
the rear of front springs and the front 
of rear springs the X-member joins the 
side-rails with extra gusseting to pro- 
vide reinforcement. 

Standard wheels are 16 in. in diam- 
eter and tire options in this size in- 


| clude 7.50-16 in. with duals at the rear. 


—_--- 


Where larger tires are needed or great- 
er clearance is desired, 20 in. wheels 
can be supplied with optional tire size 
to 32 by 6 in., 8 ply. The truck, avail- 
able in standard and deluxe models, 
will accommodate a 10-ft. body on the 
standard wheelbase of 135 in. 


Outboard Making Bicycles 

Outboard Marine & Mfg. Co., Mil- 
waukee, maker of Evinrude and Elto 
cutboard engines for rowboats, etc., is 
engaging in the production of bicycles 
by way of diversifying its output and 
leveling off seasonal peaks. Patents 
have been obtained on a new design of 
bicycle. At first only men’s models will 
be built but a women’s model will be 
produced later. Outboard motor sales 
slump from September to January, 
while bicycle demand is best at the 
Christmas season and throughout the 
spring. 





Glass Insulator Offered 
A new type of insulating blanket of fibrous 
glass for refrigerated truck bodies and for 
automobiles, trailers, buses, motor boats, 


| railway cars, and aircraft is now available, 
| according to the Armstrong Cork Products 





Co., Lancaster, Pa. The product is stitched 
blankets of Armstrong-Corning wool, made 
by the Corning Glass Works, Corning, N. Y., 
and sold by Armstrong. 


Propeller Twister 
Oilgear Co., Milwaukee, manufacturing 
hydraulic machine tool drives and controls, 
broaching machines, ete., has developed a 
new machine for twisting airplane pro- 


pellers,, an operation formerly done manu- 


aly with levers or hydraulic jacks. 


Dehydrator 


for Diesel use removes acidity 

as well as water from the fuel 

E are indebted to West and Asso- 
ciates, Inc., Glendale, Calif., for- 
some information regarding the Cun- 
ningham fuel dehydrator for use on 
Diesel engines. The objects of the de- 
vice are to remove any acidity in the: 


| fuel, as well as water held in suspen- 


sion. The action of the device is based’ 
on electro-chemical principles. It con- 
sists of a cylindrical tank of 7-in. 
diameter and 13 in. height, which con- 
tains five plates serving as electrodes.. 
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device was installed the injectors are 
serviced only at 50,000 mile intervals. 
The plate shown originally weighed 2 
lb. 4 oz. and its weight had been re- 
duced to 10 oz. by the electrolytic 


action. 
Cunningham fue! Forging Equipment 
dehydrator installed 
on tank truck makes double chamfered hexag- 


onal nut blanks in one stroke; %%- 
in. machine turns out 100 per 
min, 


The Waterbury Farrel Foundry and 
Machine Co., Waterbury, Conn., re- 
cently introduced a high-speed auto- 
matic machine for making double 
chamfered hexagonal nut blanks from 





Any water and acid in the oil passing | 
through the tank set up an electrolytic 
action, the acid reacting with the ma- 
terial of the .negative electrodes, thus 
disappearing as acid. Water can settle 
to the bottom and be drained off. 

The plate of which photographs are 
reproduced herewith, in both its orig- | 
inal and final forms, was removed | 
from a Cunningham fuel dehydrator | 
on a Diesel powered tank truck in the | 
service of Ronald Stanley who hauls 
petroleum products between Los An- 
geles and Arizona cities. We are in- 
formed that prior to installing the de- 
hydrator, it was necessary to service 
the injectors at frequent intervals, ow- 
ing to the presence of acid and other | 
foreign matter in the fuel. Since the 





A new and advanced feature of radiator 
construction eliminating the old chronic 
trouble of end tube breakage. Developed 
especially for heavy duty service on trucks, 
buses, tractors, shovels, combines, cranes, 
draglines and power units of all kinds; and 
for any service where operating conditions 
are tough, and rugged construction and the 
ability to take it are prime requisites. Write 
for full descriptive information. 





L. O. STRATTON c. H. BULL & CO. 
404 Spalding Bldg. 115—10th Street : 
Portland, Oregon San Francisco, Calif. 5 eS. By 
Oe etal ats 
Electrode’ -plate RACINE, WISCONSIN 
from dehydrator be- 





fore and after use 


" ° ” *.° . ° ° ° o 2 og 
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Waterbury Farre! 
automatic machine 
for manufacturing 
double chamfered 
hexagonal nut 
blanks from _ cold- 
drawn steel wire. 
Two sizes available: 
3%-in. machine 
rated at 100 blanks 
per min. and '%-in. 
machine at 80 per 
min. Nut blanks 
are formed com- 
pletely in one 
stroke. Only addi- 
tional work re- 
quired to finish nut 
is tapping. 




















WE CAN CUT YOUR 
CLEANING COSTS 


DEGREASERS 


For perfect cleaning and drying 
in one operation, the Blakeslee 
solvent degreasing process cannot 
be surpassed. 


It is fast, 100% cleanliness at 
all times, has the lowest labor re- 
quirements, and is safe. 


Blacosolv is the super degreas- 
ing solvent. No fire hazards here! 





ALKALI WASHERS 


Blakeslee Niagara and Pump 
type parts washing machines are 
known for their scientific and 
rugged construction. 

Fifteen to twenty years of con- 
tinued service is not an unusual 
performance for Blakeslee equip- 
ment. 

Blakeslee Metal Parts Washers 
use a minimum of washing com- 
pound. 

Cut your compound costs and 


reduce your man hours. DRYERS 


Here is your heat saver. Our ex- 
perience and engineering give you the 
maximum dryer efficiency. Don’t 
throw away those extra BTU’s. Con- 
sult a Blakeslee engineer. 


All Blakeslee alkali washers can be 
equipped with dryers using either 
steam or gas. 

On the right is a spiral type small 
parts dryer used for drying after 
plating. Parts are rendered dry with- 
out streaks, spots, or stains. 


G. S. BLAKESLEE & CO. 








EASTERN SALES OFFICE MAIN OFFICE & WORKS 
381 4TH AVENUE CICERO STATION 
NEW YORK, N. Y. CHICAGO, ILLINOIS 
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cold drawn steel wire. The nuts are 
forged cold from the coil and the prod- 
uct is said to require no subsequent fin- 
ishing, except tapping. 

Machines are built in two standard 
sizes, a %-in. machine rated at 100 
blanks per min. and a %-in. machine 
at 80 per min. Drive is by direct- 
geared motor and an automatic lubri- 
cating system is provided. 

Basically, the machines are multiple 
die, single stroke headers with auto- 
matic roll feed, cut-off and knock-out 
mechanisms, supplemented by a trans- 
fer device with fingers for carrying 
bianks from station to station. The 
five operations required to make a nut 
blank are performed with a_ single 
stroke of the gate. 

Advantages claimed for these ma- 
chines are: high production; homo- 
geneous grain structure throughout; 
lower cost due to small percentage of 
scrap; and a complete product requir- 
ing no subsequent finishing. 


| Springs Sorted 








by device arranged to classify ac- 
cording to compression loading. 
A helical spring sorting device which 
classifies springs according to load re- 
quired to compress them to uniform 
length has been developed by the To- 
ledo Scale Co., Toledo, Ohio. Springs 
are given low compression and high 
compression tests and separated auto- 
matically according to whether they 
test below the low limit, above the high, 
or within the predetermined tolerance. 
Springs to be tested are carried in an 


Toledo heli- 
cal spring 
sorting de- 
vice arranged 
to classify 
and segre- 
gate springs 
according to 
compres- 
sion loads. 
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Cochrane-Bly bar handling equipment. 
Fixture shown here attached to sawing 
machine is designed to hold 40/4 in. by 
2 in. or 20/4 in. by 2 in. cold drawn bars. 


index plate mounted on a platform be- 
low the scale head. 

After testing, springs are discharged 
frem holes in the index plate through 
either of two spouts. Normally, the 
spouts are held in a vertical position, 
but when a spring tests weaker than 
the limit set in the low compression 
test, one spout is actuated to the left. 
When a spring is stronger, the same 
spout moves to the right. Springs that 
test within the compression limits are 
ejected through the other spout. 


Handling Equipment 


facilitates high-speed cutting; 40 
bars cut 2 in. long in 14% min. 

Handling apparatus that will grip 
a bundle of bars on the end and feed 
them all the way up to the saw blade 
has been developed by the Cochrane- 
Bly Co., Rochester, N. Y. As applied to 
the company’s No. 55 sawing machine, 
fixtures are designed to hold 40% in. 
by 2 in., or 20% in. by 2 in. cold drawn 
bars which are supported on rolls and 
held in the extended carriage. The 
stock carriage is fed forward by chain 
and sprocket operated by a _ crank 
handle. 

The vise is air operated through a 
compound toggle link and is instan- 
taneous in movement, requiring less 
than five sec. to unclamp, feed stock 
to gage, clamp and start feed of saw. 
A lateral clamp keeps bars properly 
aligned. Forty bars are cut 2 in. long 
and to close tolerance in cutting time 
of one min. and 15 sec. 

The apparatus is adaptable to cut- 
ting of many other sizes and lengths 
of square and rectangular bars. 


4 -in Cap Screws 


drilled at rate of 2400 per hr. on 
continuous type machine 

An improved cap screw drilling ma- 
chine of the continuous type has been 
brought out by the Langelier Mfg. Co., 
Providence, R. I. The unit is con- 
structed with four spindles and work 
is chucked in spring collets. Spindles 
are mounted horizontally and the work, 
instead of the drills. rotates. 

The carrier rotates about fixed cams 
which automatically open and close 
chucks, eject drilled screws, and stop 
rotation of collets at loading position. 
Carrier is driven through worm and 
wheel, and a 3-step cone pulley is 
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The steam pro- 

pelled Automaton 

during the period 
of 1830-37. 


COLD DRAWN BARS 
GROUND SHAFTING 
ULTRA-CUT STEEL 
EXTRA WIDE FLATS 
SPECIAL SECTIONS 
ALLOY STEELS 











IN a century of development, motor car 
speeds have increased tenfold . .. greater 
strength and power have been obtained with 
an amazing reduction in weight. The mod- 
ern automobile is an engineering achieve- 
ment, made possible through the help of a 
superior material .. . 


COLD FINISHED STEEL 


It provides greater toughness, wear resis- 
tance and dependability in rods, shafts, 
gears, pins and machine parts that are sub- 
ject to impact, vibration and repeated shock 
loads. 


Leading manufacturers are using B & L 
Cold Drawn Bar Steels for building better 
quality into automotive parts. The accuracy 
and uniformity of this finely made steel in- 
sure economy and precision in fabricating 
operations . . . its dependable character adds 
to the service life of today’s motor cars. 


BLISS & LAUGHLIN, INC. 


HARVEY.ILL. Sal, Offices in all Principal Gries BUFFALO. N.Y. 
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Langelier cap screw drilling ma- 
chine of continuous type. 


\ : 

: A : 
| How Much Would You | 
Take For Your . 


RIGHT HAND 


ee 


NEW DEVELOPMENTS 
mounted on the drive shaft to provide 
speed changes of the carrier of 6.6, 8, 
and 10 r.p.m. Driving shaft for the 
chuck is also equipped with 3-step cone 
pulley, and provides speeds of 1400, 
1800 and 2500 r.p.m. at the collets. 

Drills are fed by means of a fixed 
cam, a section of this cam being inter- 
changeable to provide different depths 
of drilling for % in., 5/16 in., % in., 
7/16 in. and % in. screws. Each spin- 
dle has a receding steady rest carrying 
a drill guide bushing for accurately 
starting tools in the work. 


NO SAFETY PROGRAM IS COMPLETE 


THAT IGNORES 


OIL DERMATITIS 


MANY a perfect safety record has 
been ruined by Oil Dermatitis. This 
serious skin disease, carried from 
worker to worker by infected cutting 
oils, has been known to put an entire 
plant under doctors’ care. 


Yet protection is simple and inex- 
pensive. Just add 1 pint of Derma- 
San to 35 gallons of cutting lubri- 


cant and kill pus-forming germs be- 
fore they attack your workers. Used 
regularly, Derma-San helps keep your 
men on the job... saves you money. 


Make your safety program complete 
by using Derma-San in all cutting 
lubricants. Its guaranteed protection 
costs so little you cannot afford to be 
without it. Order a drum—today. 


Derma-San is also ideal for all plant sanitation 


/heUNTINGION 


DENVER 


HUNTINGTON. INDIANA 


When writing to advertisers please mention 


LABORATORIES /nc 


ToRONTO 





Cap screw production with this ma- 
chine ranges from 2400 per hr. in the 
4 in. size to 1600 per hr. in the 1% in. 
size. 


Band Saw 


of open end type has 36-in. throat; 
positive drive. 

An open and band saw with a throat 
of 36 in. has been placed on the mar- 
ket by Grob Brothers, Grafton, Wis., 
according to the manufacturers, the 
machine can be set up for internal saw- 
ing in 20 sec., no brazing or welding 
of the saw band being required. 

The equipment is said to be equally 
well adapted to small, delicate die work 
and large, heavy work. A _ positive 
drive is used which, among other ad- 


vantages, makes the machine well- 
| suited for sawing of large jobs. The 


large throat is obtained by means of a 
third 20-in. diameter pulley mounted 


| on a swivel block in the upright col- 


| umn of the frame. 
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By means of a 
hand lever, the upper guide pulley is 
raised and lowered and proper tension 


to the saw band is provided. There is 





Grol open hand saw with 36-in. 


throat. Machine can be set up 
for internal sawing in 20 sec. since 
brazing or welding of the saw 
band is not required. 


aiso provision for foot operation of the 
machine. 

Work up to 8% in. high can be 
sawed. The sawing table, 24 in. by 28 
in., is tiltable in two directions. Dis- 
tance from floor to table is 47 in., total 
height, 80 in. 


Wet Abrasive Cut-Off 


machine makes straight or angle 
cuts in solids up to 2.25 in. and 
tubing 3.5 in. diameter. 

A wet abrasive cut-off machine suit- 
able for straight or angle cutting of 
practically any material encountered in 
general manufacturing, has just been 
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hr. at a constant speed of approxi- gine is completely disassembled. Each 
mately 150 r.p.m During the cold run, part is minutely examined and, on pass- 
oil is pumped in the engine to insure ing inspection, is reassembled into the 
satisfactory oil circulation before the engine. Final performance test calls 
engine is fired. The cold-running test for a 5 to 12 hr. run. Passing this suc- 
also provides opportunity for checking cessfully, the engine is filled with oil 
the functioning of engine parts. After and crated for shipment. 
cold-running, the engines are taken to a As indicated by the schematic plan 
test chamber. There are 24 engine test of the factory layout reproduced on 
chambers located at the rear of the page 15, the experimental and produc- 
main building and facilities are avail- tion engine testing chambers are sepa- 
able for both production and experi- rated from the main manufacturing 
mental testing. plant. A railroad spur and the usual 
Overall engine tests include an 8 to. shipping facilities are located in the 
12 hr. run. After the test the entire en- intervening space. 





MADE FOR TODAY'S 


Cincinnati wet abrasive cut-off 
machine suitable for straight or 
angle cutting of many materials 
including: steel alloys: non-fer- | 
rous metals such as brass, copper 
and aluminum; and fibrous and } 
plastic materials. 


brought out by the Cincinnati Elec- | 
trical Tool Co., Cincinnati, Ohio. 

According to the manufacturer, the 
wet cutting feature not only increases | 
life of the abrasive wheels, but pro- | 
duces a cut with minimum of burr and 
eliminates burning. Coolant is directed 
both on the point of contact of cutting 
and sides of the wheel. 

The machine is suitable for cutting | 
sclids up to 2.25 in. or tubing up to 
3.5 in. diameter; the same vise is suit- 
able for various cuts. In cutting angles 
up to 45 deg., however, maximum ¢a- 
pacity is 2.25 in. 

Material is held in the vise by spring 
tension on the jaws and work is re- 
leased by operating a foot lever after HIFT..SHIFT..SHIFT..STOP..GO..STOP..GO! 
the cut is completed. A stop is provided No wonder this forced formula for today’s driving 

F has counselled automotive designers with few ex- 
which can be set for any depth of cut ceptions to switch to Aetna T Type Clutch Release 
within the capacity of the machine, 


Bearings. They know that with conventional type 
and a longitudial stop regulates length bearings eccentric thrust coupled with the countless 
of material to be cut. Two sets of 


| 
| 
| 
declutchings demanded by modern driving sooner 
wheel flanges, in different sizes, are | 








or later spell trouble and eventually complete failure 

of this important part. But in Aetnas they know 
furnished to ensure maximum use of there’s a famous “T” that tames this trouble; that 
the abrasive wheels. an ingenious T shaped oil-impregnated ball retainer 
maintains permanent raceway alignment and there- 
fore makes eccentric thrust and its damaging effects 
impossible. Moreover, an Aetna utilizes centrifugal 
and centripetal forces which confine the lubricant to 
the balls where it belongs. There's no loss of 
grease...no greasy clutch facings...just uniform, 
- care-free performance as desirable as a constant 
shortages so that assembly can proceed | green light ahead. 


smoothly and without interruption Prove these advantages to your own satisfaction. 
caused by last-minute discovery that | Simply write for a sample and “‘give it the works.” 
some parts are not on hand. 

Engines are “even asenbled" o | WETWA BALL BEARING MANUFACTURING COMPANY 
stands and men doing this work are | 
specially trained to perform one assem- 4608 Schubert Ave., Chicago . Detroit Office, 7310 Woodward Ave. 
bly operation. When assembled, the en- 
gines are direct connected to electric 
motors and turned over cold for % to 1 


Precision at 


Pratt & Whitney 


(Continued from page 19) 
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Scoring and scuffing of 
cylinder walls is a problem 
which may be frequently 
traced to localized pressure 
caused by irregularity of the 
piston skirt bearing. That is 
why positive uniformity of 
each piston skirt is a rigid 
law at Zollner—one of the 
many vital factors which 
insure the superiority of 
Zoliner Piston performance. 
Engineered to each model 
engine, there is no guess- 
work in the design and 
manufacture of Zolliner 
Pistons. They are precision 
built from start to finish. 
Their unmatched record for 
unfailing dependability is 
reflected by the overwhelm- 
ing choice of manufacturers, 
dealers and users, alike. 
Experience counts—and ex- 
perience dictates the selec- 
tion of Zollner Pistons for 
every truck, bus, tractor, 
industrial gasoline and Diesel 
engine service. 





ome FROM ZOLLNER 


badershid 


BRING YOUR PISTON 
PROBLEMS TO ZOLLNER 


Qalvaewiavay 





ORIGINAL EQUIPMENT IN AMERICA’S FINEST MOTORS 








HEAVY DUTY PISTONS | 


Gasoline Engines—Carbureted Oil Engines—Solid Injection Spark Ignition Engines—Diesel Engines 
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BEST DESIGN 


CLARK 


INDUSTRIAL 
CONTROL 


Selected for citation by 


CLEMENT THELANDER 


Industrial Designer for Barlow & Seelig Mfg. 
(washers and ironers), Standard X-Ray (dental), 
Clements Mfg. (vacuum cleaner), Champion Dish- 
washer, Kellogg Switchboard & Supply (tele- 


phone), and other manufacturers. 


BECAUSE 


“this piece of industrial equipment is a unified, 
symmetrical design that is well proportioned 
throughout. Its very straightforward design has 
an air of efficiency and utility. The only note of 
decoration introduced is the ingeniously designed 
nameplate which incorporates the handles, and a 
restrained use of chrome moldings. The treat- 
ment of the nameplate in the two halves so as to 
center it on the front of the cabinet adds to the 
general symmetry of the unit as a whole and at 
the same time provides a center of interest which 
gives emphasis to the manufacturers name. 


*‘The elimination of the overhanging raw metal 
edges formerly present on some cabinets of this 
type is a decided improvement, as well as the 
fact that the surface of the unit is smooth with 
flush set doors and slightly rounded corners. 


**The setback profile of the front is an attractive 
design feature which works in very well with the 
necessary construction and at the same time 
serves to tie the cabinet in with the wall im- 
mediately in back when the unit is installed for 
use. The top section which houses the resistor 
shows a refreshing and frank use of louvres 
which are necessary for efficiency. 





OF THE MONTH 





“Chiefly, however, because designer Blazey has 
achieved a well-balanced and clean-cut design for 
the unit as a whole, with a commendable restraint 
of ornament or detail. In other words, this 
cabinet emphasizes and expresses its very practical 
utility, efficiency, and function. This is of prime 
importance and has been successfully achieved, 
and for that reason it is an excellent example of 
successfully combining attractive design with the 
requirements of use and construction. 


“This unit is worthy of comment, for it represents 
a distinct forward step in the field of industrial 
equipment. For this, the manufacturer and 
designer are to be complimented on the result of 
their combined efforts.” 





The above page, citing the new Clark Control Cabinet featured on the opposite page, is reproduced in its entirety 
from the June, 1937 issue of ELECTRICAL MANUFACTURING. It speaks for itself . . . . This modern 


cabinet housing Clark Control enhances your installation. 
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